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(54) MOflYJlb 14 CMCTEMA TETTEPOHACOCA 

(57) PecjDepaT: 

M3oGpeTeHne M0>KeT 6biTb ncnorib30BaHO b 
cucTeMax CBepxBbicoKoro BaKyyiua An a 
npon3BOACTBa nonynpoBOAHMKOB. MoAynb 
reTTepoHacoca BbinonHflK)T M3 rerrepHbix 

AUCKOB C OCeBbIMM OTBepCTHflMM n ycTpoficTBa 

Ana HarpeBa, nponymeHHoro ^epe3 ynoivmHyTbie 
OTBepcTHfl, KOTopbiM cny>KHT onopofi reTTepHbiM 
A^CKaM. YcTpoMCTBa npeAHa3HaneHbi Ana 
HarpeBa a^ckob. rerrepHbie ahckh 
npenMymscTBeHHO npeACTaBnaioT cooom 
cnnoLUHbie nopucTbie cne^eHHbie auckh, 
KOTopbie BbinojiH^NDTca M3 reuspHoro 
MaTepwana. TmaHOBbie BTynKH bxoa^t b 
conpuKOCHOBeHne c ycTpoCicTBOM Ann HarpeBa. 
Ann 3amnTbi ynoMHHyTbix renepHbix amckob ot 
MCTOHHMKa TennoBOM 3HeprMH, o6ecneHeHkm 
TennooTBOAa BHyTpn Kaiviepbi n SbicTpofi 
pereHepau.nn rerrepHbix ahckob 

npeAyciviaTpi/iBaeTCfl Tenno3aLU,MTHbiM 3KpaH. B 
HeKOTopbix BapnaHTax ocyLAecTBJieHHfl 



HacTOflLAero M3o6peTeHM?i Tenno3aLAWTHbie 
SKpaHbi BbinonHflfOTca HenoABM>KHbiMM. B Apyrux 
BapnaHTax MoryT 6biTb npeAycMOTpeHbi 
noABH>KHbie Tenno3amMTHbie 3KpaHbi. B oahom 
H3 BapnaHTOB ocyLAecTBrieHM^ HacTOflLAero 
M3o6peTeHHfi npeAyciviaTpMBaeTCfl 
cjDOKycupyfoiAMM 3KpaH Ana OTpaxeHna 
TennoBow GHeprnn ot BHeniHero 
HarpeBaTeiibHoro aneivieHTa Ha ynoMHHyTbiw 
renepHbiM MaTepwan c Aenbio ooecneneHHfl 
BbicoKnx CKopocTePi. Kpoiwe Toro, b KanecTBe 
OAHoro H3 BapnaHTOB ocyi.uecTB.ne huh 
HacTO?iLnero H3o6peTeHi/ifl MoweT 
npeAyciviaTpHBaTbCfl Bpam,aK) launch rerrepHbifi 
anewieHT Ana noBbiiueHkm K03c)Dc|3MU ( neHTa 
Mcnorib30BaHHfi renepHoro MaTepi/iana. TaKoe 
BbinoriHeHne no3BormeT aAanTupoBaTb 
renepoHacoc k npoAeccy otkhhkh AasneHHfl M3 
pa6oHHx Kaiviep "no MecTy" comacHO 
TepMUHonornn npon3BOACTBa 
nonynpoBOAHMKOB. 10 c. n 56 3.n. cja-nbi, 17 nn. 
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(54) GETTER PUMP MODULE 

(57) Abstract: 

FIELD: superhigh-vacuum systems for 
manufacturing superconductors. SUBSTANCE: 
module is assembled of getter disks with 
axial holes and heating device passed 
through mentioned holes and used to support 
getter disks and to heat them. Disks are, 
essentially, solid porous sintered disks 
made of getter material. Titanium bushes 
come in contact with heating device. Heat 
shield is provided to protect mentioned 
getter disks from heat energy sources, to 
ensure heat transfer inside chamber, and to 
rapidly recondition getter disks. In some 
design versions, heat shields are fixed in 
position. In other versions, heat shield may 
be movable. One of versions incorporates 
focusing screen that functions to reflect 
heat energy from external heating element to 



mentioned getter material so as to ensure 
high pumping speed. In addition, one of 
versions may be provided with revolving 
getter member to raise utilization factor of 
getter material. EFFECT: provision for in- 
situ pressure relief from working chambers 
66 cl, 20 dwg 
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M3o6peTeHne b ochobhom nivieeT OTHOiueHMe 
k CMCTeiviaM cBepxBbicoKoro BaKyyMa, TOHHee k 
"BCTpoeHHbiM" (in situ) reTTepHbiM HacocaM, 
Mcnonb3yeMbiM b TexHonorn^ecKnx cucTeMax 
npon3BOACTBa nonynpoBOflHMKOB. 

CymecTByeT pafl TexHonorMHecKMX 
npou.eccoB, A/ifl KOTopbix Tpe6yeTca 
CBeDXBbicoKMCi BaKyyM, HanpMMep, nopHAKa 
10 " 8 - 10" 12 Topp. TaK, Anfl BbicoKOBaKyyMHbix 

CjDH3MKO-TeXHHMeCKMX yCTaHOBOK, T3KMX K3K 

u,nKJioTpoHbi m nnHePiHbie ycKopMTenM, HaCTO 
Tpe6yeTCfl BaKyyM nop^AKa 10 " s - 10" 12 Topp. 
Kpoivie Toro, b nonynpoBOAHMKOBOM" 
npoMbiLuneHHOCTH ceepxBbicoKMM BaKyyM 
ypoBHeCi nopHAKa 10 " 7 - 10" 9 Topp nacTO 
Tpe6ye~rcfl Ana TexHonorMHecKoro 
o6opyflOBaHnn, Mcnonb3yeMoro atia 
npon3BOflCTBa nonynpoBOflHMKOB. 

flllfl flOCTH>KeHHfl ypOBHBM CBepxBbicoKoro 

BaKyyMa b paooneM KaMepe nacTO nonb3yhDTCfl 
nnHe^HbiM hjih napannenbHbiM noAKTihoneHneM 
HecKonbKnx HacocoB. MexaHnnecKne 
(HanpwMep, Macn^Hbie) Hacocbi nacTO 
ncnorib3yjoTC?i AJifl CHH>KeHH?i .qaBneHM^ b 
KaMepe npn6riM3HTeribHO ao ypoBHfl 30-50 
MTopp. TaKne Hacocbi nacTO Ha3biBaioTCfl 
HacocaMM "BbicoKoro AaBJieHna", nocKoiibKy ohm 
npeAHa3HaHeHbi atie nepeKannBaHna ra30B noA 
OTHOCMTenbHO BbicoKWM AasneHMeM. KpoMe 
Toro, Anfl CHMxeHUfl AaBneHMfl npn6nn3HTejibHO 
AO 10" 7 - 10" 9 Topp ncnonb3yfOTCfl 
BbicoKOBaKyyMHbie win CBepxBbicoKOBaKyyMHbie 
Hacocbi, TaKne KaK MoneKynflpHbiM v\nv\ 
KpnoreHHbiCi Hacoc, Typ6oHacoc nnn APyn/ie 
aHanorn^Hbie Hacocbi. 3th Hacocbi nacTO 
Ha3biBaMDT HacocaMM "HM3Koro AaBfieHMfl", 
nocKoribKy ohm OTKaHMBaraT ra3bi noA 

OTHOCMTeJlbHO HM3KMM A^BJieHMeM. 

ripOAOJ1>KMTenbHOCTb OTKaMKM 33BMCMT OT 
KOHKpeTHOM KaMepbl M MO>KeT BapbMpOBaTb OT 

HecKoribKMX MUHyT ao HecKoribKMX nacoB m Anew 

B 3aBMCMMOCTM OT T3KMX CjDaKTOpOB, KaK pa3Mep 
KaMepbl, npOM3BOAMTeJ1bHOCTb HacocoB, 

nponycKHafl cnoco6HocTb Ha ynacTKe Me>KAy 
KaMepoM m HacocoM m HeoGxoflMMoe KOHenHoe 
AaBJieHMe. 

C yneTOM KOHKpeTHbix cnynaeB 
BbicoKOBaKyyMHoro npMMeHeHM^ reTTepoHacocbi 
MoryT Mcnorib30BaTbCfl b coneTaHMM c 

BblLUeynOMflHyTblMM MexaHMHeCKMMM, 

MOJieKynapHbiMM m KpMoreHHbiMM HacocaMM. 
TeTTepoHacoc coctomt M3 reTTepHbix 
aneMeHTOB, BbinonHfleMbix M3 MeTannoB m 
MeTanjiMHecKMX cnnaBOB b pacneTe Ha 
KOHKpeTHbie HeMHepTHbie ra3bi. HanpMMep, c 
yneTOM cocTaBa m paooneM TeMnepaTypbi 
reTTepHoro MaTepMana pa3paooTaHbi 
reTTepoHacocbi, npeflHa3HaHeHHbie 
npeMMymecTBeHHO Ann OTKaHKM onpeAeneHHbix 
HeMHepTHbix TeKyHMX cpeA n ra30B, TaKMX KaK 
boa^hom nap n boaopoa- 

HanpMMep, b reTTepoHacocax cjDMpMbi SAES 
Getters, S.p.A, MMnaH, L/lTanMfl, rerrepHbiM 
MaTepMan o6bNHO noMeu^aeTCfi b KOHTeMHep M3 
Hep>KaBejoii4eM CTariM. reTTepoHacocbi MoryT 
paooTaTb b TeMnepaTypHOM Anana30He ot 
TeMnepaTyp OKpywaiomero B03Ayxa ao 
TeMnepaTypbi 450°C b 3aBMCMMocTM ot 
KOHKpeTHblX bmaob OTKaHMBaeMblX ra3QB. B 

KanecTBe TpaAMUMOHHoro reTTepHoro 
MaTepMana b reTTepoHacocax cpMpMbi SAES 
Getters, S. p. A, MMnaH, UTaxiMn, 
Mcnonb3yeTcn MaTepMan St 707 (cnnaB 
Zr-V-Fe), KOTopbiM BbinycKaeTca cfwpMOM SAES 
Getters, S.p.A., MMnaH, MTanMfl. flpyrMM 
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TpaAMi4MOHHbiM reTTepHbiM MaTepManoM 
ABnaeTCfl reTTepHbiM cnnaB St 101 ™, KOTopbiM 
TaioKe BbinycxaeTCH cJdmpmom SAES Getters, 
S.p.A, MMnaH, MTanMfl m KOTopbiM npeACTaBnaeT 
co6om cnnaB Zr-AI. HeKOTopbie M3 3tmx 

TpaAML^MOHHblX TeTTepOHaCOCOB MO>KHO CHMTaTb 

"BCTpoeHHbiMM" HacocaMM, nocKonbKy ohm 
pa3Meu4aK)Tca b caMMX MaujMHax BbicoKoro 
BaKyyMa. 

B reTTepoHacocax HeKOTopbix coBpeMeHHbix 
KOHCTpyKU,MM McnonbsyroTCfl neHTOHHbie 
reTTepbi, cocTOfli_u,Me M3 MeTannMHecKMX neHT, 

Ha KOTOpbie nopOLUKOBbIM MeTOAOM HaHOCMTCfl 

noKpbiTMe M3 reTTepHoro MaTepMana, TaKoro KaK 
ynoM^HyTbie reTTepHbie cnnaBbi St 707 m St 
101 tm jieHTbi c HaHeceHHbiM reTTepHbiM 
noKpbiTMeM CKnaAbiBaioTcn b rapMoixiKy 
yBenM^eHMfl OTHOiueHMfl nnomaAM pa6o«-ieM 
noBepxHOCTM reTTepa k o6"beMy npocTpaHCTBa, 
saHMMaeMOMy neHTOM c reTTepHbiM noKpbiTMeM, 
m noBbiLueHMfl cnoco^HOCTM reTTepa nornoLAaTb 
cooTBeTCTByioLAMe ra3bi. TaKMe Hacocbi 
BbinycKaiOTCfl c}dmpmom SAES Getters, S.p.A, 
MMnaH, l/lTanMfl, m npoAaioTC?! noA ToproBbiM 
Ha3BaHMeM SORB-AC R . Kpoivie Toro, b 
nocneAHMX KOHCTpyKi4M^x Mcnonb3yK)TCjq 
reTTepbi b c$opMe auckob, cocto^lumx M3 

OCHOBbl, Ha KOTOpyiO nopOLUKOBbIM MeTOAOM 

HaHOCMTCfi noKpbiTMe M3 reTTepHoro MaTepMana. 
HeAOCTaTOK KOHCTpyKU,MM c reTTepoM, 

COCTOflLAMM M3 OCHOBbl M HaHeceHHOrO 

reTTepHoro noKpbiTMn, 3aKnfOHaeTcn b tom, hto 
coBOKynHoe KonMHecTBO reTTepHoro MaTepMana, 
o6ecneHMBafomero nornoiAeHMe, orpaHMHeHO 
HOMMHanbHOM nnoLAaAbio noBepxHOCTM ochobn 
reTTepHoro ycTpoMCTBa. 

CHMTaeTC?!, hto reTTepoHacocbi MoryT 
Mcnonb30BaTbCfl b o6opyAOBaHMM An?i 
npoM3BOACTBa nonynpoBOAHMKOB. HanpMMep, b 
CTaTbe EpM3aiuepa m AP- noA HasBaHMeM 
TerrepoHacocbi c HeMcnapaioLAMMMCfl 
reTTepa mm ati^ TexHonorMHecKoro 
o6opyAOBaHMfl ah^ n po m 3 boact Ba 
nonynpoBOAHMKOB" ("Non-Evaporable Getter 
Pupms for Semiconductor Processing Equipment 
by Briesacher, et al.), onySnMKOBaHHOM b 
M3A3HMM "CBepxHMCTbie TexHonorMM" (Ultra 
Clean Technology), 1 (1): 49-57 (1990), 
BbicKa3biBaeTC?i MHeHMe o tom, hto b nioSbix 
cnynanx npMMeHeHMfl reTTepHbix HacocoB aha 

OHMCTKM OT ra3QB B npOM3BOACTBe 

nonynpoBOAHMKOB reTTepoHacocbi c 

HeMcnapfliomMMMCfl reTTepaMM mo>kho TaioKe 
Mcnonb30BaTb ads ohmctkm m ceneKTMBHOM 
OTKaHKM npuMecew "no MecTy". 

B BbiiueynoM?iHyTOM paSoTe BpM3aiuepa 
roBopMTCfl, hto cyLAecTByeT A^a B03MO>KHbix 
pa6oHMX ci^eHapMfl Mcnonb30BaHM5R 
reTTepoHacocoB b pacnbinMTenbHOM CMCTeMe, 
KOTopan ABnaeTCfl TMnMHHbiM TexHonorMHecKMM 
o6opyAOBaHMeM atis n po m 3 boact Ba 
nonynpoBOAHMKOB. riepBbiM cboamtca k 
Mcnonb30BaHMio b CMCTeMe AononHMTenbHoro 
reTTepoHacoca, pa^oTaKDiAero napannenbHO c 

TpaAMI4MOHHblMM HaCOCaMM CMCTeMbl 

(HanpMMep, MexaHMHeCKMMM MnM KpMOreHHbIMM). 
CornacHO A^HHOMy cu,eHapMK) pa6oTa CMCTeMbl 
He M3MeH3eTcsq KaKMM-nM6o oGpasoM, a 
reTTepoHacoc npocTO BbinonH?ieT ponb 
BcnoMoraTenbHoro Hacoca Ana CHM>KeHMfl 
napi^ManbHoro A^BneHMfl onpeAeneHHbix 
cocTaBnfiK)LAMX ocTaTOHHoro ra3a b KaMepe. 
Btopom cueHapMM Tpe6yeT o6ecneneHM^ b 
KaMepe AasneHMfl ao 3HaneHMM b Awana30He 
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3 .10" 3 - 6.1 0" 3 Topp, nepeKpbiTMa nocTynneHMfi 
b KaMepy noTOKa aproHa n repMeTM3au.nn 
KaMepbi. B 3toiwi cnynae roBop^T, hto 
ynoMAHyTbiH reTTepoHacoc no OTHOLueHMto k 
aproHy flePicTByeT KaK "BCTpoeHHbIM" 
OHMCTHTexib. OflHaKO, KaK o6cy>KAaeTCfl HM>Ke, 
ynoMflHyTbitf Hacoc no cyTM He flBJifleTCfl 

"BCTpoeHHbIM" HaCOCOM B TOM CMblCfie, HTO 

aKTMBHbiM MaTepnari He HaxoflMTca b 
npocTpaHCTBe cooTBeTCTByfomeM pa6oneCi 
KaMepbi. 

B THnMHHOM pacnbifiMTeribHOM CHCTeMe 
MHepTHbiM ra3 (o6bMHO aproH) noflaeTca b 
KaMepy, v\ co3flaeTCfi nna3Ma. rina3Ma ycKopneT 
nono>KMTeribHO 3apa>KeHHbie mohh aproHa no 

Mepe MX ABM>KeHM5R K OTpML4aTeJ1bHO 3apjR>KeHHOM 

MMLueHM, b pe3yribTaTe nero npoMcxoAMT 
Bbi6nBaHne MaTepMana, m MaTepwan 
oca>KflaeTCfl Ha noBepxHocTM no/^noKKi/i. 
TeTTepHbie Hacocbi xoponio aflanTMpoBaHbi Ana 
ncnonb30BaHHfi c pacnbiriHTenbHbiMM 

CHCTeMaMH, nOCKOJIbKy eflHHCTBeHHbIM 

Tpe6yeMbiM paooHMM ra30M ABrmeTCfl MHepTHbiM 
ra3, KOTopbiti He OTKaHMBaeTca reTTepHbiM 
HacocoM. noaTOMy reTTepHbiM Hacoc cnocooeH 
yAannTb ra30Bbie npMMecH H3 pacnbiriMTeribHOM 
KaMepbi, He BJiMflfl Ha pacxoA HHepTHoro ra3a, 
Heo6xoflMMoro Ana npou,ecca pacnbineHMfl. 

PaooTa Bpn3aiuepa b ochobhom CBOflHnacb 
k HayHHOMy aHann3y bo3mo>khocth 
Mcnonb30BaHHfi reTTepoHacocoB c 
Hencnap^H3U4HMMCfl reTTepaMM b 
TexHonorMHecKOM o6opyflOBaHHH nnfl 
npon3BOflCTBa nonynpoBOAHMKOB. riooTOMy 
M3no>KeHHan b ynoMHHyTOM pa6oTe TeopMH 
Haujria BecbMa He3HaHMTeribHoe npaKTHHecKoe 
npHMeHeHMe. flanee, HecMOTpa Ha 
ncnonb30BaHne b CTaTbe Bpn3aujepa TepMMHa 
"BCTpoeHHbIM" npM onMcaHMM cu,eHapMFi 
Mcnonb30BaHMfl reTTepoHacoca, M3 onucaHMfl, 
npMBefleHHoro b ynoMHHyTOM pao"oTe, acho, hto 
reTTepoHacoc SBnaeTCfl BHeiuHMM no 
OTHOLueHMK) k pa6oneM KaMepe v\ cHMTaeTCfi 

"BCTpoeHHbIM" JlMLJJb B TOM CMblCne, HTO npM 

repMeTM3ai4MM KaMepbi w npw npeKpau^eHHM 
nocTynneHHfl noTOKa aproHa b KaMepy 
npocTpaHCTBO b npeAenax reTTepoHacoca 

MO>KHO CHMT3Tb CBfl3aHHblM C npOCTpaHCTBOM 

KaMepbi. CornacHO aHanM3y, npeACTaBneHHOMy 

BpM3ai_LiepOM, Me>KAy 3aU4MTHblM KO>KyXOM 

reTTepa m ochobhom KaMepotf Heo6xoAMMO 
ycTaHOBMTb KnanaH Ana sau^MTbi reTTepa ot 
aTMOccjDepHoro B03AeMCTBMfl, OTpMU,aTenbHO 
CKa3biBaK)Lneroca Ha xapaKTepMCTMKax 
reTTepHoro MaTepMana, b cba3m c neM MO>KeT 
TpeSoBaTbca AononHMTeribHafl pereHepau,Mfl. 
TaKaa 3au^MTa nBnnercn HacTOflTenbHO 
Heo6xoAMMOM b cnynae neHTOHHbix rerrepoB, 
o6cy>KAaeMbix b ynoM^HyTOM pao"OTe 
BpM3aujepa. TaKMM o6pa30M, rerrep, 
onMcaHHbiM BpM3aiuepoM, no cyTM He ABnaeTCfl 

"BCTpoeHHbIM" B TOM CMblCfie, HTO nOBepXHOCTM 

reTTepoHacoca HaxoAaTca b npocTpaHCTBe, 
KOTopoe coo6LnaeTCFi c npocTpaHCTBOM KaMepbi 
nepe3 cyxeHHyio ropnoBMHy, b 3HaHHTenbHoPi 
CTeneHM orpaHMMMBafOL^yw nponycKHyfo 
cnocoGHocTb Ha ynacTKe Me>KAy KaMepoM" m 
HacocoM. noA "nponycKHOM cnoco6HOCTbK>" b 
AaHHOM cnynae noHMMaeTCfi B03M0>KH0CTb Ana 
TeKyneM cpeAbi (b asihhom npMMepe ra3a) 
nepeTeKaTb M3 OAHoro o6"beMa (HanpMMep, M3 
TexHOJiorMHecKOM KaMepbi) b ApyroM (HanpMMep, 
b KaMepy Hacoca). riponycKHafi cnocoSHOCTb 
orpaHMHMBaeTCfi pasMepoM npoxoAHoro 
oTBepcTMjR (anepTypa) Me>KAy AsyMfl KaMepaMM, 
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m b cnynae KpMoreHHoro Hacoca o6bNHO 
onpeAenfleTCfl nnom,aAbfo nonepenHoro 
ceneHMfl ropnoBMHbi. 

HacTOflLi^ee M3o6peTeHMe no3BonaeT 
ycoBepiueHCTBOBaTb rerrepHbiM MOAynb m 
CMCTeMy reTTepoHacoca, KorapbiM, b nacTHOCTM, 
xoponio aAanTMpoBaH k npou,eccy otk3hkm 
AaBJieHMfl M3 paooHHX KaMep "no MecTy" 
cornacHO TexHonorMM npoM3BOACTBa 
nonynpoBOAHMKOB. 

Oamh M3 npeAnoHTMTeribHbix BapMaHTOB 
ocyLL^ecTBneHM^ HacTOfiLi^ero M3o6peTeHMfi 

BKJIHDHaeT reTTepOHaCOCbl CO MHO>KeCTBOM 

reTTepHbix sneMeHTOB, BbinoriHeHHbix M3 
nopMCToro cneneHHoro rerrepHoro MaTepMana, 

CO CKBQ3HblMM OTBepCTMflMM, COCTaBflflfOLUMMM 

KaHan b reTTepHOM MaTepMane, h onopHbiM 
3neMeHT, nponycKaeMbiM nepe3 ynoMHHyTbiM 
KaHan. B ynoM^HyTbie OTBepcTMfi reTTepHbix 

SneMeHTOB 06blHH0 BCTaBnfllOTCfl BTynKM M3 

TMTaHa MnM Apyroro MeTanna Ana ooecneneHMfl 
MexaHMHecKOM onopbi Ana reTTepHbix 
aneMeHTOB m Ana ycnneHM3 TennoooMeHa 
Mex<Ay ycTpoMCTBOM Ana HarpeBa m reTTepHbiMM 
aneMeHTaMM. YnoM^HyTbie reTTepHbie 
aneMeHTbi, o6bNHO BbinonH^eMbie b cjDopMe 
AMCKa, npeMMyu^ecTBeHHO nacTMHHO 

3aKpbiBaioTCfi 3KpaHOM, KOTopbiM o6ecneHMBaeT 
TennoM3onai4Mto reTTepHbix oneMeHTOB ot 
Apyrwx ycTpoMCTB m noBepxHocTeM paooneM 
KaMepbi Ana TexHonorMHecKOM o6pa6oTKM 
nonynpoBOAHMKOB m KOTopbiM TaioKe 
cnoco6cTByeT npou,eccy pereHepau,MM 
reTTepHbix aneMeHTOB. 

B oahom M3 npeAnoHTMTenbHbix BapMaHTOB 
ocymecTBneHMfl HacToaLi^ero M3o6peTeHMfl Ana 
HarpeBa reTTepHoro MaTepMana Mcnonb3yeTca 
paAMau,MOHHbiM HarpeBaTenb. flpyroPi 
npeAnoHTMTenbHbix BapMaHT ocyLi^ecTBneHMfl 
HacToamero M3o6peTeHM5R BKntonaeT 
reTTepoHacocbi c HenapannenbHbiMM, 
o6pameHHbiMM APyr k APyry noBepxHOCT?iMM 
coceAHMX reTTepHbix sneMeHTOB, BbinonHeHHbix 

CO CKB03HblMM OTBepCTMflMM, COCTaBnflK)LI4MMM 

KaHan, nepe3 KOTopbiM nponycKaeTca 
ycTpoMCTBO Ana HarpeBa. B npeAnoHTMTenbHbix 
BapMaHTax ocymecTBneHM^ HacTOflLu.ero 
M3o6peTeHMfl BbiLueynoMflHyTbie OTBepcTM?i b 
AMCKax cocTaBnaioT ocb, m ynoMfiHyTbie 
reTTepHbie aneMeHTbi pacnonaratoTC^ noA 
yrnoM, a He nepneHAMKyn^pHO ynoMfiHyTOM ocm. 
B ApyroM BapMaHTe ocymecTBneHMfl 
HacTOfiiAero M3o6peTeHMiR ynoM^HyTbie 
OTBepcTMH no cymecTBy nepneHAMKynapHbi 
ynoMfiHyTOM ocm, ho npM 3tom nMU,eBbie 
noBepxHocTM coceAHMX reTTepHbix aneMeHTOB 
HaKnoHeHbi Apyr k Apyry m npeMMyu^ecTBeHHO 
pacnono>KeHbi noA paBHbiMM, ho 
npoTMBonono>KHbiMM no 3HaHeHwo yrnaMH. 

Eu\e oa^ih M3 BapMaHTOB ocymecTBneHMfl 
HacTOflii^ero M3o6peTeHMjq BKnionaeT CMCTeMy 
Ana TexHonorMHecKOM o6pa6oTKM 
nonynpoBOAHMKOB, cocTOfiLnyjo M3 pa6oneM 
KaMepbi, "BCTpoeHHoro" reTTepoHacoca co 

MHO>KeCTBOM TeTTepHblX SneMeHTOB, B K3>KAOM 
M3 KOTOpblX BbinonHeHO CKB03HOe OTBepcTMe, M 

onopHoro aneMeHTa, nponycKaeMoro nepe3 
ynoMAHyTbie OTBepcTM^. OaKTMHecKoe 3HaneHMe 
ckopoctm OTKaHKM, oSecneHMBaeMoe 
BbiujeynoMflHyTbiM reTTepHbiM HacocoM b 
ynoM^HyTOM paooneM KaMepe no KpaMHeM Mepe 
He HM>Ke 75% ot TeopeTMHecKoro 3HaneHMfl 
ckopoctm OTKaHKM, o6ecneHMBaeMOM 

MHO>KecTBOM reTTepHbix aneMeHTOB B 
HeorpaHMHeHHOM o6"beMe. 
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HacTo^mee M3o6peTeHne TaioKe oxBaTbiBaeT 
cnoco6 TexHoriornHecKOM o6pa6oTKM noflno>KKn, 
KOTopbiM coctout M3 CTaAnn: (a) pa3MemeHHfl 
noAno>KKH b paGoMyKD Kaiviepy, BKnfOMakDu^yto 

"BCTpoeHHbIM" reTTepOHaCOC CO MHOWeCTBOM 

reirepHbix oneivieHTOB, nponycKHan 
cnoco6HOCTb KOToporo Bbinie, neivi npniviepHO 
75% ot nponycKHon cnoco6HOCTM Kaiviepbi 
TexHOJiornnecKOM o6pa6oTKM noAnoKKn; (b) 
repivieTM3ai4HM Kaiviepbi; (c) noflann MHepTHoro 
ra3a b Kaiviepy npn OAHOBpeivieHHon pa6oTe 
BHeujHero Hacoca HM3Koro AaBneHna n 
"BCTpoeHHoro" rerrepoHacoca, npnneivi 
ynoMAHyTbin BHeujHnn Hacoc HH3Koro AaBneHnfl 
npeflHa3H3MeH Ana yAaneHna M3 KaMepbi 
MHepTHbix ra30B 3 a "BCTpoeHHbin" reTTepoHacoc 
- Ann yAaneHMfi H3 Kaiviepbi He MHepTHbix ra30B; n 
(d) TexHoriornHecKOM o6pa6oTKM noAno>KKn b 
Kaiviepe npn noAane b Kaiviepy HHepTHoro ra3a. 
HacTO^Lnee M3o6peTeHne TaioKe oxBaTbiBaeT 
noAnoKKy, nojiynaeiviyio c noMou^bio 
ynoM^HyToro cnocooa cornacHO HacTOflineiviy 

M306peTeHMIO. 

Eu^e oamh M3 BapnaHTOB ocyLnecTBJieHMfi 
HacToaiAero M3o6peTeHna BKnioHaeT cnocoo" 
OTKaHKH Kaiviepbi, coctoalhhm ns CTaAnn: (a) 
repMeTM3ai_|MM Kaiviepbi c i^eribio 3aLi^HTbi ot 
B03AeMCTBMH BHewHen anvioccpepbi; (b) 
BaKyyiN/inpoBaHne Kaiviepbi c noivioLUbfo 
pa3MeLi^aeivioro b Kaiviepe "BCTpoeHHoro" 
reTTepoHacoca c nponycKHon cnocooHOCTbho 
CBbiLue, neivi npniviepHO 75%, paccnnTaHHoro Ha 
SKcnnyaTai^nio npn oonee neivi oahom 3HaneHnn 
TeivinepaTypbi n npeAHa3HaneHHoro OTKa^KH 
onpeAeneHHbix HenHepTHbix rasoB npn 
pa3riMHHbix TeivinepaTypax reTTepHoro 
MaTepnana. 

Eu\e oamh ki3 BapnaHTOB ocymecTBrieHMfi 
HacTO^Lnero M3o6peTeHna ooecnennBaeT 
reTTepoHacoc, coctoalhhm \A3 nopnororo 
cneneHHoro reTTepHoro MaTepnajia n 
ycTponcTBa Ana HarpeBa, KOTopoe 
pacnonaraeTCfl b HenocpeACTBeHHon 6jih30ctm 
ot ynoiviflHyToro reTTepHoro MaTepnana n 
npeAHa3HaMeH Ana HarpeBa ynoMAHyToro 
reTTepHoro MaTepnana. YnoivmHyToe 
ycTpoPicTBO Ana HarpeBa ycTaHaBJinBaeTca b 
HenocpeACTBeHHoPi 6jih30cth ot 

cf)OKycnpyioLnero 3KpaHa, KOTopbin OTpa>KaeT 
TennoByio SHeprnio, nsnynaeiviyio ynoiviflHyTbiM 
ycTpowcTBOM Ana HarpeBa Ha rerrepHbin 
MaTepnan. nponycKHaa cnocooHOCTb 
ynoM^HyToro reTTepoHacoca cocTaBrmeT no 
KpafiHew Mepe okojio 75% ot npnoriM3i/iTenbHoro 
3HaHeHM?i o6t,ew\a, noAneKaiAero OTKaHKe. 
flaHHbifi BapnaHT ocyiAecTBneHna HacToamero 
M3o6peTeHna MoweT TaioKe BKntonaTb 
Tennon30JiMpyfOLnyio CTeHKy , k KOTopon 
KpennTca rerrepHbin MaTepnan n HarpeBaTerib. 
YnoiviaHyTaa Tennon3onnpyK5Li^aa CTeHKa mo>kbt 
TaioKe aBJiaTbca nacTbio "L-o6pa3Horo 3KpaHa" n 
AonoriHMTeribHO BKmonaTb TennooTpawaioLAyK) 
noBepxHOCTb. 

flpyrne xapaKTepHbie ocooeHHOCTn n 
ripen My mecTBa HacToaiAero M3o6peTeHna 
CTaHyT 6onee noHflTHbiMi/i M3 npuBeAeHHoro 
HM>Ke onucaHna b conpoBO>KAeHHM nepTe>KeM. 

Ha dpwv. 1 cxeiviaTnHecKM npeACTaBfieHa 
cncTeivia TexHonornnecKOM o6pa6oTKH 
nonynpoBOAHMKOB, BKrifOHaa "BCTpoeHHbIM" 
MOAynb reTTepoHacoca b cooTBeTCTBMM c 

HaCTOflLAMM M3o6peTeHMeM. 

Ha cfinr. 2 npeACTaBJieH HacTMHHbiM 
nepcneKTMBHbiM bma P^Aa reTTepHbix sneivieHTOB 
cornacHO HacToaiAeiviy n3o6peTeHMio n 
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Tenno3aiAMTHbiM 3KpaH. 

Ha a>nr. 3 npeACTaBJieH bha cnepeAM 
reTTepHoro aneivieHTa, noKa3aHHoro Ha 4>nr. 2. 

Ha cJdmt. 4A m 4B npeACTaBneHbi 
nonepeHHbie pa3pe3bi reTTepHbix sneivieHTOB 
cornacHO HacToaiAeiviy n3o6peTeHnio: A - 
nonepe^Hbifi pa3pe3 eAUHMHHoro reTTepHoro 
aneivieHTa no jimhum 4A-4A, noKa3aHHoCi Ha cjDnr. 
3; B - nonepeHHbiM pa3pe3 Tpex coceAHHx 
reTTepHbix arieivieHTOB no tom >Ke jiuhmm 4A-4A, 
noKa3aHHOM Ha cjDnr. 3. 

0Mr. 5 unniocTpupyeT nucno CTOJiKHOBeHUM 
MoneKyjibi c AByivia coceAHUMH reTTepHbiivin 
aneivieHTaiviM cornacHO HacToaLAeiviy 

H306peTeHHK) B 3aBMCMMOCTM OT paCCTOflHMfl 

ivie>KAy reTTepHbiivin sneivieHTaiviM. 

Ha dpwr. 6A m 6B noKa3aHbi onpeAeneHHbie 
pa3MepHbie napaivieTpbi reTTepHbix sneivieHTOB 
cornacHO HacTO^LAeiviy n3o6peTeHnio: A - 
pa3MepHbie napaivieTpbi coceAHHx reTTepHbix 
aneivieHTOB npM napannenbHoivi pa3MeLAeHHn; B 
- pasiviepHbie napaivieTpbi coceAHHx reTTepHbix 
aneivieHTOB npn mx BeepHOM pa3MeiAeHMM noA 
yrnoM Apyr k Apyry. 

Ha c(Dnr. 7 noKasaH rpacjDHK 3aBHcnMOCTM 

CKOpOCTH OTK3HKH OT paCCTO?1HHfl "d" Me>KAy 

coceAHUMM reTTepHbiivin onervieHTaivin. 

Our. 8 nnrnocTpnpyeT Apyroki BapnaHT 
ocyinecTBneHi/m HacTOflmero M3o6peTeHM?i c 
HaKnoHOM coceAHnx reTTepHbix sneivieHTOB noA 
npoTMBonojio>KHbiivin yrnaiviM. 

Ha cfinr. 9 noKa3aH ei^e oamh BapnaHT 
ocyLAecTBneHMiq HacTO^LAero n3o6peTeHna, 
KorAa o6paiAeHHbie APyr APyry noBepxHOCTM 
coceAHnx reTTepHbix aneivieHTOB He ABrmioTCfl 
napannenbHbiivin Apyr Apyry. 

Ha dp\AV. 10 noKa3aH BapnaHT 
ocyiAecTBneHna HacTOflinero n3o6peTeHna, 
KorAa rpynna reTTepHbix aneivieHTOB HacTMHHO 
pacnonaraeTCfi no OKpy>KHOCTn B6nn3n TaperiKn 
pacnbiJinTenbHon CTyneHM. 

Ha cjDnr. 1 1 noKa3aH BapnaHT 
ocyiAecTBneHMfl HacTO^Lnero n3o6peTeHna 3 b 
kotopom reTTepHbie sneivieHTbi 

ycTaHaBnnBaioTC5q b BMAe 3Be3Abi Ha 
BpaiAaioiAeivicfl onopHOM sneivieHTe. 

Ha cjonr. 12 noKa3aH bma cooKy BapnaHTa 
ocyLAecTBneHn^ HacTO^Lnero n3o6peTeHn?i, 
npeACTaBJieH Horo Ha cjDnr. 11, ho b anynae, 
KorAa reTTepHbie aneivieHTbi HaxoAflTCfl BHyTpn 
Tenno3au4MTHoro SKpaHa. 

Ha a>nr. 13 noKa3aH bma c6oKy BapnaHTa 
ocyLAecTBneHMfl HacTo^iAero n3o6peTeHns, 
npeACTaBfieHHoro Ha a>nr. 2, ho b cnynae, 
KorAa reTTepHbie aneivieHTbi HaxoAaTca BHyTpn 
Tenno3aLAMTHoro SKpaHa. 

Ha c|Dnr. 14A n 14B noKa3aH bma c6oKy 
Tenno3aLAnTHoro SKpaHa cornacHO HacTOflmeiviy 
n3o6peTeHnio npn nepexoAe n3 3aKpbiToro b 
OTKpbiToe nonoxeHne: A - 3KpaH b saKpbiToivi 
nono>KeHnn, KorAa reTTepHbie oneivieHTbi 
3aKpbiTbi Tenjio3aLAnTHbiM 3KpaH0ivi; B - 3KpaH b 
OTKpbiTOM nono>KeHnn, KorAa reTTepHbie 
aneivieHTbi noABepraioTC^ B03AencTBnio 
OKpy>KaioLAen cpeAbi. 

Ha cf)nr. 15 noKasaH nacTnHHbin Bbipes 
BapnaHTa ocyLAecTBJieHnfl HacTOfiLAero 
n3o6peTeHna, noKa3aHHoro Ha cpnr. 14A n 14B; 
3Aecb TaioKe noKa3aHbi hctohhmkm ra3a. 

Ha c£nr. 16 noKa3aH reTTepHbin Hacoc c 
c)DOKycnpyKDLAnM 3KpaH0ivi. 

Ha cjDnr. 17 noKa3aH bma b pa3pe3e BapnaHTa 
ocymecTBrieHnfl HacTo^iAero M3o6peTeHn?i, 
npeACTaBJieH Horo Ha c£nr. 16, c L-o6pa3HbiM 
Tenno3aLAMTHbiM SKpaHOM. 
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OnucaHne npeflnoHTHTenbHbix BapnaHTOB 
ocymecTBriei-iHfl H3o6peTeHna. 

Ha cjDnr. 1 noKa3aHa nacTb cncTeMbi 100 Ana 
npow3BOACTBa nonynpoBOAHUKOB b 

COOTBeTCTBMH C HaCTOaLLjnM n3o6"peTeHneM. 
YnoMaHyTaa TexHonornnecKaa cncTeMa 
BKnfOHaeT KaMepy o6pa6oTKH noAno>KKn 102 c 
BHyTpeHHeCi creHKon 103. BHeiuHnn Hacoc 104 
("P"), TaKon KaK KpnoreHHbiM n/nnn 
MexaHnnecKnn Hacocbi, noflKJifoneH k Kaiviepe 
Tpy6onpoBOflOM 105 Ana CHnweHna 
BHyTpeHHero aTMoccfiepHoro AasneHna b 
Kaiviepe ao BKmoneHna b paooTy MOAyna 
reTTepoHacoca. flo aKTMBaunn reTTepoHacoca 
BHyTpeHHee AasneHne b Kaiviepe 
npeAnoHTMTeribHo cHM3HTb ao ypoBHa npniviepHo 
10" 6 6ap. BHyTpn KaMepbi 102 HaxoAnTca 
pacnbinnTenbHafl CTyneHb 106, b KOTopyio 
bxoaht AepxaTenb 108, onnpaiomnnca Ha 
BepxHHDfo nacTb onopbi 110. KpoMe Toro, b 3Ty 
CTyneHb bxoa^t HarpeBaTeribHbie naivinbi 112 n 
112' n no KpaMHefi wiepe oahh "BCTpoeHHbin" 
reirepoHacocHbiM MOAynb, TaKon , KaK 
cxeiviaTMHecKM npeACTaBneHHbie 
reTTepoHacocbi, oSosHaneHHbie uncfcpaMn 114 n 
116. Kaiviepa 102 oo"bHHO aBnaeTca OAHon M3 

COCTaBJI^fOLL^HX MHOTOKOMnOHeHTHOn CMCTeMbl 

Ana npon3BOACTBa nonynpoBOAHUKOB, b 
KOTopyK) bxoa^t, noMMMO Bcero nponero, 
pa3flMHHbie MCTOHHUKM nuTaHUfl, aHajiM3aTopbi, 
KpnoreHHbie Hacocbi, nna3MeHHbie reHepaiopbi, 
HM3KOBaKyyMHbie Hacocbi, BbicoKOBaKyyMHbie 
Hacocbi n KOHTpojinepbi. 3tm Apyrne 

KOMnOHeHTbl, BKJlfOHafl HX KOHCTpyKUHfO, 
npOH3BOACTBO H pa6"OTy, XOpOLUO H3BeCTHbl 

cneu,nanncTaivi b 3tom o6nacTH. 

l/lcnonb3yeMaa b a^hhom onncaHne cfcpa3a 
"BCTpoeHHbiM rerrepoHacoc" othochtca k 
reTTepoHacocy, aKTMBHbie aneMeHTbi KOToporo, 
to ecTb aKTHBHbiCi rerrepHbiPi MaTepnan, 
cf)H3HHecKM pacnorio>KeHbi b tom >Ke o6~beMe 
npocTpaHCTBa, b kotopom ocyLnecTBnaeTca 
o6pa6oTKa noAno>KKn. riponycKHaa cnoco6"HOCTb 
KaK TaKOBaa Ha ynacTKe iwe>KAy "BCTpoeHHbiM" 
reTTepHbiM MaTepnanoM n KaMepon aBnaeTca 
oneHb BbicoKOM no cpaBHeHMfo c nponycKHon 
cnocoGHOCTbfo CBa3n BHeniHero Hacoca c 
KaMepon, c 3anopHbiM KnanaHOM 3 
Tpy6onpoBOAOM, ropnoBnHon Hacoca n t.A- 3to 
o6ecneHMBaeT OTHOCMTenbHO BbicoKyfo CKopocTb 
OTKaHKH . Hanpniviep, b cnynae "BCTpoeHHoro" 
reTTepoHacoca b cooTBeTCTBHw c HacroainnM 
M3o6peTeHneM mo>kho AOCTnmyTb ckopocth 

OTKaHKM, COOTBeTCTByiOLAeM 3HaHeHMflM CBblLlie 

75% ot MaKCMManbHoro TeopeTunecKoro 
3HaneHna CKopocTn OTKaHKH b cnynae BHeniHero 
reTTepoHacoca 3 noAKmoneHHoro k pa6"onen 
Kaiviepe nepe3 3anopHbin KnanaH nnn Apyroe 
aHanornHHoe ycTpowcTBO. 

TeTTepoHacocHbiM MOAynb 114 n/nnn 116 
"aKTMBupyeTCfl" nyTeivi HarpeBa reTTepHoro 
MaTepnana ynoMaHyToro reTTepoHacoca ao 
BbicoKow TeivinepaTypbi, HanpnMep ao 450°C. 
flaHHaa aKTMBai^Mfl reTTepoHacoca HeoGxoAnMa 
noTOMy, hto rerrepHbin MaTepnan noA 

B03AeMCTBMeM aTMOCCjDepbl CTaHOBMTCfl 
"naCCUBMpOBaHHblM", H MO>KeT COBMeiljaTbCa CO 

CTaAneM o6e3ra>KnBaHna nporpeBOM npn 
Mcnojib30BaHMM naivin 112 i/i 112' Ana 
o6e3ra>KHBaHMfi Kaiviepbi nporpeBOM c i^enbK) 
yAaneHMfl M3 Kaiviepbi ocTaTOHHbix ra30B 3 BJiarn m 
t.a. OAHaKO nepnoA o6e3ra>KHBaHHfl nporpeBOM 
m nepnoAbi aKTHBai^nn He o6?i3aTejibHO AOJi>KHbi 
coBnaAaTb. 

npoAori>Kaa ccbinaTbca Ha (fur. 1 , 



10 



15 



20 



25 



30 



35 



40 



45 



50 



55 



60 



npucTynuM k 6onee noApoSHOiviy onucaHnio 
"BCTpoeHHbix" reTTepoHacocoB 114 \a 116. 
Hacocbi 114 n 116 npeniviyLL|ecTBeHHO 
CHa6>KaioTCfi Tenno3aLHMTHbiMH GKpaHaivin 118 n 
126 cooTBeTCTBeHHO. YnoMflHyTbie 3KpaHbi 
ivioryT 6biTb AonoriHMTejibHO CHa6>KeHbi 
TennooTpa>KaHDLL^MMM CTeHKaMU 120 \a 128 Ana 
yckineHna pereHepai4MH reTTepHbix aneivieHTOB 
3a cneT OTpa>KeHna m HanpaBJieHna Tenna k 
reTTepHbiM sneivieHTaivi. B Tenjio3au4MTHbix 
3KpaHax ycTaHaBJinBatoTcn reTTepHbie y3fibi 122 
n 130, KOTopbie, KaK npaBuno, onupahDTca Ha 
onopbi, o6o3HaneHHbie L^nc|DpaMH 124 m 132. 
reTTepHbiM y3en 114 aBnaeTca npniviepoivi 
"MarioM" KOH^nrypai^MM, noTpe6HOCTb b kotopom 
o6ycrioBrieHa orpaHnneHnaiviM n pocT pa h ct Ba b 
pa6oneM Kaiviepe. TeTTepHbiCi MOAynb 126 
aBJiaeTca nprnviepoM "6ojibLuoi?i" KOHc)Dnrypai4HM, 
KOTopaa o6ecneHHBaeT OTHOCMTenbHO 6onee 
BbicoKyra nponycKHyio cnoco6HOCTb Ha ynacTKe 
Me>KAy reTTepHbiM y3noM 130 n BHyTpeHHeM 
nacTbfo pa6onew KaMepbi no npunuHe 6onbLuero 
npocBeTa, neM b cnynae "Manoti" 
KOHcjDnrypai^nn. 

flanee reTTepoHacocbi 114 n 116 BKnioHatoT 
ycTpoCicTBO Ana HarpeBa b BHAe HarpeBaTenePi 
134 m/hjim 134' m 136 m/mjih 136' 
cooTBeTCTBeHHO, npeAHa3HaneHHbie Ana 
HarpeBa reTTepHoro MaTepnana ao TeMnepaTyp, 
AOCTaTOHHbix Ana "aKTMBai4nn" reTTepHoro 
MaTepnana, o neM roBopunocb Bbiuje, \Alv\nv\ Ana 
o6ecneneHna ynpaBneHna aAcop6i4MOHHbiMM 
xapaKTepMCTMKaMM reTTepHoro MaTepnana b 

COOTBeTCTBMM C TeM, K3K 3TO XOpOLUO M3BeCTHO 

cnei4nanncTaM b 3tom o6nacTM. B KanecTBe 
HarpeBaTeneCi 134, 134', 136 v\ 136' MoryT 
Mcnonb30BaTbca pe3MCTHBHbie HarpeBaTeni/i, to 
ecTb HarpeBaTenn, oSecnennBaioLAMe HarpeB, no 
KpaMHeti Mepe nacTMHHO, 3a cneT 
aneKTpuHecKoro conpoTUBneHna, mjim 
HarpeBaTenn paAnaunoHHoro TMna, to ecTb 
HarpeBaTenn, o6ecneHHBaioLnne HarpeB 
pacnono>KeHHbix no6nn30CTH noBepxHOCTetf 3a 
cneT TennoBoro M3nyHeHna. ripen My mecT Be h ho 
HarpeBaTenn 134 m 136 aBnafOTca 
pe3MCTHBHbiMn HarpeBaTenaMM, 
ycTaHaBnnBaeMbiMn nepes OTBepcTna b 
reTTepHbix aneMeHTax b cooTBeTCTBnn c TeM, 
KaK 3to 6onee noApoSHO onncbiBaeTca HMxe. 
CneAyeT 3aMeTHTb, hto b AonoriHeHMe k 
cfcyHKi4Hn HarpeBa reTTepHoro MaTepnana 
HarpeBaTenn 134 n 136 MoryT TaioKe BbinoriHaTb 
cjDyHKunhD onopbi Ana reTTepHbix GJieMeHTOB. 
HarpeBaTenn 134' n 136' aBnaiOTca 
npenMymecTBeHHO HarpeBaTenaMn 
paAnai4noHHoro Tnna n pacnonaraioTca b 
HenocpeACTBeHHon 6nn30CTn ot reTTepHoro 
MaTepnana n CTeHOK Tenno3aLnnTHoro SKpaHa. 
CneAyeT 3aMeTnTb, hto HarpeBaTenn 134' n 
136' MoryT pacnonaraTbca b pa3nnHHbix TOHKax 
npocTpaHCTBa, orpaHnneHHoro Tenno3aLAnTHbiM 
SKpaHOM. YnoMaHyTbie HarpeBaTenn 
npenMymecTBeHHO cneAyeT ycTaHaBnnBaTbca b 
MecTax, n3 KOTopbix ynoMaHyTbie HarpeBaTenn 
MoryT o6ecnennBaTb acjDc^eKTnBHbin HarpeB 
reTTepHoro MaTepnana ao Tpe6yeMbix 
TeMnepaTyp 6e3 KaKoro-nn6o 3HannTenbHoro 
OTpni^aTenbHoro B03AencTBna Ha aneMeHTbi 
KOHCTpyKUMM b npeflenax pa6oneM KaMepbi. 

"BcTpoeHHbm" reTTepo Hacoc b cooTBeTCTBHn 
c HacToaLAnM n3o6peTeHneM noKa3aH Ha cjDnr. 2 
n o6o3HaneH u,nc|Dpon 200. YnoMaHyTbin Hacoc 
BKnioHaeT reTTepHbin y3en 202 n 
Tenno3aLAnTHbin 3KpaH 214 b cjDopMe 
BbiTaHyToro Kopo6a, npeAHa3HaneHHbin Ana 
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TennoM30Jifli^nM reTTepHoro y3na ot BHyTpeHHen 
nacTM Kaiviepbi TexHonornHecKOM o6pa6oTKH 
nonynpoBOAHMKOB 102. XoTa ynoMaHyTbifi 3KpaH 
214 aBnaeTca npeflnoMTHTeribHbiM, ot Hero 
mo>kho OTKa3aTbca, ecrin rerrepHbie y3Jibi 
pa3Meu4aK3TC?i Apyri/iM o6pa30M mjih ApyruM 
o6pa30M SKpaHi/ipyioTca ot HarpeBaeMbix 
noBepxHOCTefi b Kaiviepe. 

TeTTepHbiw y3en 202 BKJifonaeT MHOxecTBO 
reTTepHbix aneivieHTOB 204 b qbopivie ahckob, 

Ka>KAblM M3 KOTOpblX COCTOUT M3 reTTepHOrO 

MaTepwana 206. YnoMaHyTbie rerrepHbie 
aneivieHTbi npenMymecTBeHHO BbinoriHaioTca c 
ueHTparibHbiMn OTBepcTHaMH, nepe3 KOTopbie 
nponycKaeTca onopHbiw sneMeHT 210 Arm 
oo"ecneHeHna c£i/i3HHecKOM onopbi Arm 
ynoM^HyTbix reTTepHbix aneivieHTOB. B 
npeAnoHTMTeribHOM BapnaHTe ocymecTBrieHwa 
HacTOflmero nso6peTeHna ynoMaHyTbie 
OTBepcTHfl no cyTM cocTaBnaioT 
LiUJiMHApuHecKMLi KaHan, npoxoA^Li^MM nepe3 
reTTepHbie aneivieHTbi. OTBepcTwa Apyrow 

CjDOpMbl AOJl>KHbl CHMTaTbCm SKBMBaJieHTOM 
OTBepCTHM ynOM^HyTOM CjDOpMbl. OnopHbiM 

sneMeHT 210 mokgt AononHHTenbHO BKJiKwaTb 
pe3MCTHBHbiPi aneivieHT 212, nponycKaeMbiw 
nepe3 ynoiviaHyTbiM onopHbiM aneivieHT Ana 
cf)opMnpoBaHMfl ycTpoPicTBa Ana HarpeBa 
reTTepHbix sneMeHTOB ao TeivinepaTypbi 
pereHepai4HM noMUMO 6onee hhski/ix 
TeMnepaTyp, npn KOTopbix reTTepHbifi MaTepnan 
yAanaeT onpeAeneHHbie, npenMyii^ecTBeHHO 
aTMOccpepHbie, ra3bi, hto aBnaeTca 
oo"Lnenpi/iHaTbiM b a^hhom o6\nacTi/i. 
YnoM^HyTbiM onopHbiM aneivieHT 
npenMyLnecTBeHHO BbinoriHaeTca H3 
Hep>KaBeiomefi CTann b bhas Tpy6naToCi 
UkiriMHAPHHecKoPi KOHCTpyKLjuH m MMeeT pa3Mep, 
AOCTaTOHHbiM Ana BXO>KAeHna b 
conpuKOCHOBeHne c noBepxHOCTbfo ynoMHHyToro 
OTBepcTHa c u,enbio oGecneneHna KOHTaKTa c 
reTTepHbiMM 3neMeHTaMH, BKnioHaa 
TepMOKOHTaKT. YnoMaHyTbie onopHbie aneivieHTbi 
mo>kho npnoGpecTM y pa3JiMHHbix nocTaBii^MKOB. 
OnopHbie aneMeHTbi, KOTopbie mo>kho 
Mcnonb30BaTb noA ycTpoMCTBa Arm HarpeBa, 
npeAnaraioTca k LunpoKoPi npoAa>Ke cpupMOM 
Watlow. 

B npeAnoHTMTeribHOM BapnaHTe 

ocy mecT bji e h n a Hacroamero H3o6peTeHwa 
HarpeB reTTepHoro MaTepnana ocyLnecTBnaeTca 
c noMOLAbhD HarpeBaTerm 210', pacnono>KeHHoro 
b HenocpeACTBeHHOM 6\nn30c™ ot reTTepHoro 
MaTepnana. HarpeBaTerib 210' 

npenMymecTBeHHO aBnaeTca paAnau,noHHbiM 
HarpeBaTeneiwi, HanpwMep KBapi4eBOM naMnofi 

MHCjDpaKpaCHOrO H3JiyHeHMFI MapKM CHJlbBaHMfl, 

KOTopyfo mo>kho npnoo"pecTki y CjDMpMbI 
Osram-Sylvania, BuHHecTep, LUTaT KeHTyKKH, 
CLJJA. HarpeBaTerib 210' npenMyu^ecTBeHHO 
M3nyHaeT TennoByKD 3Heprnfo b HanpaBneHnn, 
no cymecTBy napannenbHOM TpaeKTOpnn, 
onpeAenaeMofi ynoMaHyTbiMH ocaMM reTTepHbix 
sneMeHTOB, b KanecTBe onopbi Ana KOTopbix 
MoxeT cnywHTb npocTow (to ecTb 
HeHarpeBaeMbiM) CTepxeHb, npenMyu^ecTBeHHO 
BbinonHaeMbiM M3 Hep>KaBeioLAeM CTann. 
rioHATHO, hto MeTaririnHecKMki CTep>KeHb-onopa 
MoweT TaioKe nepeAaBaTb TennoByfo SHeprnto 
reTTepHOMy MaTepwany 3a cneT 
TennonpoBOAHOCTM. flpyrne BapnaHTbi 
KOMnoHOBKM ycTpoMCTB Ana HarpeBa 
HarpeBaTerm n reTTepHbix sneivieHTOB 6yAyT 
BnonHe noHfiTHbi cnei4nanncTaM b stom 
o6racTM. Hanpniwep, reTTepHbie aneMeHTbi 
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MoryT yAep>KHBaTbCfl ApyruM o6pa30M, 
HanpMMep 3a Kpaa. B KanecTBe ycTpoficTBa Ana 
HarpeBa MO>KeT Mcnonb30BaTbca OTAenbHbiM, 
BbinoriHeHHbiCi 3a oaho i^enoe, HarpeBaTerib KaK 
noKa3aHO Ha c^nr. 2, nnn ynowaHyTbiti 
HarpeBaTerib woxeT cocTOHTb ki3 p^Aa 
oTAenbHbix HarpeBaTenbHbix aneivieHTOB. 

Tenno3aL4HTHbiM 3KpaH 214 HMeeT 
Hapy>KHyio noBepxHOCTb 216, KOTopaa 
30ct)eKTMBHO M3onMpyeT TenrioBoe M3JiyHeHne ot 
BHeiuHnx hctohhukob Tenria b Kaiviepe, 
npeAOTBpaLAaa ero B03AewcTBMe Ha reTTepHbie 
aneivieHTbi. YnoivmHyTbifi 3KpaH MO>KeT TaioKe 
niweTb TennooTpawafOLiryio BHyTpeHHHDfo 
noBepxHOCTb 218, o6pameHHyio k reTTepHbiM 
aneMeHTaM, cjDyHKi^na KOTopow cboamtca k 
noBbiLueHMio 3c|DcjDeKTMBHOCTH pereHepai4MM 
reTTepHbix srieiweHTOB 3a cneT OTpa>KeHM?i 
TennoBoPi 3Heprnn o6paTHO Ha reTTepHbie y3nbi 
b npouecce mx pereHepaunn. Kpoivie Toro, 
BHyTpeHHaa noBepxHOCTb ynoM^HyToro 3KpaHa 
MO>KeT TaioKe ncnonb30BaTbca Ana 
npeAOTBpaineHna nepeAann Tenna npn 
pereHepai_|nn reTTepHbix sneivieHTOB 

noBepxHOCTaM b KaMepe, HaxoAamMMca 3a 
npeAenaMM Tenji03au4MTHoro SKpaHa 214. B 
npeAnoHTHTenbHOM BapnaHTe ocyLnecTBneHMa 
n3o6peTeHH?i ynoiviaHyTbie SKpaHbi 
BbinoriHaioTcn M3 HepwaBeromeM CTann MapKM 
316, omonnpoBaHHOM MeTOAOM 

sneKTpononnpoBKM npuMepHO ao hmctotn 
noBepxHOCTM, cooTBeTCTBytomeM 25 RA. 

npeflnoHTMTenbHbifi BapnaHT 
ocyu^ecTBrieHMa OTAenbHoro reTTepHoro 
sneMeHTa noKa33H Ha cjDnr. 3 n o6o3HaneH 
i^ncjDpoM 300. flaHHbm npeAnoHTMTeribHbiM 
BapnaHT reTTepHoro srieiweHTa coctout H3 
TBepAoro nopucToro cneneHHoro A^CKa 302 H3 
reTTepHoro iviaTepnaria, npuneivi ynoiviaHyTbiM 
Amck CHa6>KeH MeTannnnecKOM HereTTepHOM 
BTyriKOM 304, BCTaBneHHOM b OTBepcTue A^icKa, 
n HereTTepHbiM MeTannMHecKMM 

npoivie>KyTOHHbiM Konbi^OM 306. YnoivmHyToe 
npoMe>xyTOHHoe Koribi40 m BTynKa onpeAenahDT 
pa3Mep OTBepcTna 308, KOTopoe 
npenMyurecTBeHHO nivieeT L^nnnHApuHecKyio 
c|3opiviy m pa3Mep, AOCTaTOHHbiPi Ana 
oSecneneHna KOHTaKTa c onopHbiM 
HarpeBaTeneM. B npeAnoHTMTeribHOM BapnaHTe 
ocyLAecTBneHna HacToamero n3o6peTeHna v\ 
ynoMaHyTaa BTyriKa, m ynoMaHyToe 
npoMe>KyTOHHoe Koribi40 BbinonHaioTca H3 
TMTaHa. HcnonbsyeMbifi b HacToameM onucaHMM 
TepMHH "auck" OTHOcnTca k reTTepHOMy 
sneMeHTy no cymecTBy c KpyrnbiM nnn 
aMLieBMAHbiM BHeujHUM KOHTypoM m nnoLi^aAbio 
pa6onei?i noBepxHOCTM , npeBbiixiaioLneM 
nnoLi^aAb Gokobom noBepxHOCTH. XoTa no cyTi/i 
nnocKUM reTTepHbiM sneMeHT aBnaeTca 
npeAnoHTHTenbHbiM no npunnHaM, KOTopbie 
o6-bacHaioTca HH>Ke, cnynan OTKnoHeHna ot 
nnocKOCTH reTTepHoro 3neMeHTa TaioKe 
noAnaAafOT noA HacTOflmee M3o6peTeHne. 

TepMMH "cnnoLUHOki" 03HaHaeT, hto b ashhom 
cnynae Teno reTTepHoro sneMeHTa, TaKoro KaK 
sneMeHT, onucaHHbiw b naTeHTe CLUA noA N 
5320496, aBTop MaHUHH m AP- (Manini, et al) 
noA Ha3B3HneM "BbicoKonpon3BOAMTeribHbiM 
reTTepoHacoc" ("High-capacity Getter Pump"), 
coctout 1/13 reTTepHoro MaTepwana, m ccbinKa Ha 
ynoMaHyTbiM naTeHT ABnaeTca Ana Toro, HTo6bi 
noAHepKHyTb omnHne ot APynx reTTepHbix 
sneMeHTOB, b cnynae KOTopbix reTTepHbiM 
MaTepnari HaHocnTca Ha noBepxHOCTb ocHOBbi. 
3a cneT ncnonb30BaHMa cnnoiuHoro nopucToro 
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reTTepHoro aucks 3HaHMTenbHO noBbiwaeTCfl 

SqbcfceKTl/IBHOCTb OTK3HKM M OHMCTKM, nOCKOJlbKy 

aflcopei^nfl Mone«yn MO>KeT HaonioAaTbCfl n b 
my 6m He Tena reTTepHoro sneMem-a, a He 
ToribKO Ha noBepxHOCTH reTTepHoro 3neMeHTa, 
KaK b cnyMae TpaAni^MOHHbix reTTepHbix 
aneivieHTOB. 

YnoMHHyTbie reTTepHbie aneivieHTbi MoryT 
BbinoriHflTbcn H3 pa3nnHHbix reTTepHbix 
MaTepnanoB b 3aBncniviocTM ot TpeoyeMbix 

TeXHMHeCKMX XapaKTepMCTHK. K TpaflMLJHOHHblM 

reTTepHbiM MaTepnanaM othoc^tc^ cnnaBbi 
i4npKOHi/m, BaHaflM^ m >Kene3a, o neivi roBopMTC* 
b naTeHTax CLUA noA HOMepaiwn 3203901, 
3820919, 3926832, 4071335, 4269624, 
4428856, 4306887, 4312669, 4405487, 4907948 
m 5242559, a TaiOKe b BpnTaHCKOM naTeHTe N 
1329629, BpwTaHCKOM naTeHTHOM 3asBKe N GB 
2077487A n TepMaHCKOM naTeHTe N 2204714, 
KOTopbie BKTifOHafOTCfl b HacTOELAee onucaHne 
Ha ocHOBaHMH ccbiriKH. KpoMe Toro, noMUMO 
Apyrux MaTepi^ianoB k reTTepHbiM MaTepkianaM 
othocatch TMTaH, racjDHMM , ypaH, topmm, 
BonbcjDpaM, TaHTan, hmoGmm, yrnepoA m mx 
cnnaBbi. 

K npeAno^TMTenbHOMy reTTepHOMy 
MaTepnany othocmtca cnnaB i^upKOHun, 
BaHaAHfl m >Kene3a c TaKMM BecoBbiM cocTaBOM, 
mto 3HaneHHfl b BecoBbix npoueHTax 
ynoM^HyTbix Tpex MeTannoB, 6yAyHM 
rpacjDMHecKH OTo6pa>KeHHbiMM Ha A^arpaMMe 
TpexKOMnoHeHTHoro cocTaBa, HaxoA^Tca b 
npeAenax TpeyronbHMKa c BepninHaivin b TOHKax, 
cooTBeTCTByroLi^MX a) 75% Zr/20% V/5% Fe; b) 
45% Zr/20% V/35% Fe; n c) 45% Zr/50% V/5% 
Fe. Eii^e 6onee npeAnoHTMTenbHbiM reTTepHbiM 
MaTepi^anoB flBnaeTCfl TpexKOMnoHeHTHbiM 
cnnaB, KOTopoiviy cooTBeTCTByeT cneAyioLAMM 
cocTaB b BecoBbix npoi^eHTax: 70% Zr/ 24,6% 
V/5,4% Fe; npuneivi TaKOM TpexKOMnoHeHTHbiM 
cnnaB npoAaeTca noA ToproBOM MapKOM St 707 
cjoupMOM SAES GETTERS, S.p.A. TaKMe 
MaTepnaribi onucaHbi b naTeHTe CLUA N 
4312669 h EpnTaHCKoti naTeHTHOM 3a*BKe N GB 
2077487A. 

flpyroM npeAnoHTHTeribHbiM reTTepHbiM 
cnnaB BbinonHfleTca M3 limpkohmh n anioMMHMfl, 
m ero cocTaB, BbipaweHHbiM b BecoBbix 
npoi^eHTax, npuMepHO cooTBeTCTByeT 84% 
i^upKOHMfl n 16% anioMHHMfl. TaKOM MaTepnan 
npoAaeTca noA cjDnpivieHHbiM Ha3BaHnewi St 
101 R 0npMofi SAES GETTERS, S.p.A. Eu^e 
oahmm H3 npeAnoHTMTenbHbix reTTepHbix 
MaTepnanoB aBnaeTCH MaTepnan, coctohlamm M3 
17% yrnepOAa m 83% umpkohma no Becy, 
KOTopbiM npoAaeTC* qbMpMOM SAES GETTERS, 
S.p.A. noA cjDupMeHHbiM Ha3BaHneM St 1 71 R . 
KpoMe Toro, APy~HM npeAnoHTHTenbHbiM 
BapnaHTOM reTTepHoro MaTepMana flBnaeTCfl 
cnnaB, coctoalamm M3 82% u,npKOHMfl, 14,8% 
BaHaAHfl n 3,2% >Kerie3a no Becy, KOTopbiM 
npoAaeTCfl cpMpMOM SAES GETTERS, S.p.A. 
nofl cpupMGHHbiM Ha3BaHneM St 172. Eme oahmm 
npeAnoHTMTenbHbiM reTTepHbiM MaTepnanoM 
ABnaeTCfl MaTepnan c BecoBbiM cocTaBOM 10% 
Monn6AeHa, 80% TMTaHa n 10% ruAP^Aa TMTaina 
(TiH 2 ), KOTopbiM npoAaeTCfl c|DMpMoPi SAES 
GETTERS, S.p.A. noA cjDMpMeHHbiM Ha3BaHneM 
St 175. Cnei4nanncTbi b asihhom o&nacTM 
nowMyT, hto cocTaB TaKnx reTTepHbix 
MaTepwanoB mokho noA^npaTb no aHanornn 
cornacHO onMcaHMAM, npuBeAeHHbiM b 
BbiLuenepeHncneHHbix naTeHTax w naTeHTHbix 
3a?iBKax. 

B cnyMae BbicoKonopucTbix reTTepHbix 



10 



15 



20 



25 



30 



35 



40 



45 



50 



55 



60 



MaTepnanoB npeAnoHTeHne oneAyeT OTAaBaTb 
MaTepnanaM c MeHbLUMMH nopaMM, nocKonbKy 
TaKne MaTepnanbi, KaK npaBuno, oGnaAahDT 
6onee BbicoKOM aACop6i_|MOHHoCi cnoco6HOCTbio. 
TaKne nopucTbie MaTepnanbi mo>kho n3roTOBHTb 
b cooTBeTCTBUM c onucaHMeM k naTeHTy CLUA N 
4428856, b KOTopoM onucbiBaeTca npou,ecc 
i/i3roTOBneHM5i nopucTbix reTTepHbix oneMeHTOB 
H3 nopoujKOBbix cocTaBOB c co Ae p>Ka h n e m 
THTaHa, ruAP^Aa TUTaHa m TyronnaBKMX 
MeTannoB H3 rpynnbi, b KOTopyio bxoaut 
BonbcjDpaM, Monn6AeH, hho6mm h TaHTan; 
BpnTaHCKafl naTeHTHafl 3a^BKa N GB 2077487A, 
b KOTopoM onucbiBaeTCfl npouecc M3roTOBneHMfi 
nopucToro reTTepHoro MaTepnana M3 CMecu 
i_|npKOHMfl n BbiujeynoMfiHyToro 
TpexKOMnoHeHTHoro cnnaBa, m TepMaHCKMM 
naTeHT N 2204714, b KOTopoM onucbiBaeTca 
npou,ecc n3roTOBneHna nopucToro reTTepHoro 
MaTepnana H3 nopoujKOBbix CMeceM i^upKOHMfl m 
rpacfcMTa. 

npeAnoHTMTenbHbie reTTepHbie MaTepnanbi 
m npoueccbi mx n3roTOBneHna onucbiBaioTCfl b 
Epi/iTaHCKOfi naTeHTHOM 3a?iBKe N GB 2077487A. 
YnoMflHyTbie reTTepHbie MaTepwanbi 

BbinonH^fOTCfl M3 nopOLUKOBblX CMeceM I^MpKOHMfl 

m BbiLueynoMflHyToro TpexKOMnoHeHTHoro 
cnnaBa M3 pacneTa cooTHOLueHMfl 4 nacTeki 
i4MpKOHMa Ha 1 nacTb TpexKOMnoHeHTHoro 
cnnaBa m 1 nacTM i4mpkohma Ha 6 nacTew 
TpexKOMnoHeHTHoro cnnaBa no Becy. 
ripeAnoHTMTenbHO, HTo6bi cooTHOLueHMe 
l|mpkohm?i k TpexKOMnoHeHTHOMy cnnaBy 
HaxoAnnocb b npeAenax 2:1 m 1:2. 
TpexKOMnoHeHTHbiM cnnaB mo>kho nonyMMTb, 
HanpMMep, M3 ry6MaToro l^mpkohma m cnnaBa 
>Kene3a m BaHaAMfl (KOTopbiM npoAaeTcn 
c|dmpmom Murex, BenMKo6pnTaHMa) b 
nnaBMnbHOM nenw nyTeM pacnnaBa noA 
noHMxeHHbiM A^BneHneM, oxna>KAeHMa 
pacnnaBa m pa3Mona nonyHMBiueroca b 
pe3ynbTaTe TBepfloro MaTepnana b noponioK. 

YnoMflHyTbie reTTepHbie sneMeHTbi MoryT 
M3roTaBnMBaTbc?i no TexHonorMM, cornacHO 
kotopom BTynKa (onMCbiBaeTCfl HM>Ke) 
BCTaBnaeTCfl b cfopMy atie reTTepHoro 
aneMeHTa, KOTopaa 3anonHfleTca nopoujKOBOM 
CMecbio ynoMAHyToro cnnaBa m i^iipKOHMfl, 
nocne nero ynoMAHyTbiM MaTepMan cneKaeTca 
npM TeMnepaType npMMepHO 1110 - 1100°C 
npM6nM3MTenbHo b TeneHMe 5-10 mmh. 

Ha cjDMr. 4A npeACTaBneH nonepeHHbiM 
pa3pe3 reTTepHoro aneMeHTa, noKa3aHHoro Ha 
cJdmt. 3 m oGosHaneHHoro l^mcIdpom 400, no nMHMM 
4A-4A. KaK noKa3aHO Ha cjDMr. 4A, ynoMAHyTbiM 
reTTepHbiM aneMeHT coctomt M3 cneneHHoro 
AUCKa M3 reTTepHoro MaTepMana 402, npMMeM 
ynoMfiHyTbiM auck CHa6>KeH BTyn kom 404, 
BbinonHeHHOM He M3 reTTepHoro MaTepMana m 
pa3MeiAeHHOM b OTBepcTMM AUCKa. YnoMflHyTaa 
BTynKa BbinonHeHa c ocHOBaHMeM 406 m 
i4eHTpanbHbiM OTBepcTMeM 408. 

ripeAnoHTMTenbHO, HToSbi oahh KOHei^ 
ynoMAHyTOM BTyn km 6bin no cyLAecTBy saAenaH 
3anoAnMi_|o c noBepxHOCTbio A^CKa, a 
npoTMBonono>KHbiM KOHeij BTyn km BbicTynan HaA 
noBepxHOCTbio p,\ackb. OAHaKO oneBMAHO, hto 
nio6oM M3 kohu,ob MnM 06a KOHi^a ynoMAHyTOM 
BTyn km MoryT BbixoAMTb 3a noBepxHOCTb 
ynoMAHyToro AUCKa. 

flwaMeTp npeAnoHTMTenbHoro BapMaHTa 
ocyiAecTBneHM^ reTTepHoro aneMeHTa cornacHO 
HacTOHLAeMy M3o6peTeHMra npMMepHO paBeH 
25,4 mm. TonmMHa reTTepHoro A^CKa 
npM6nM3MTenbHO paBHa 1,3 mm. 
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ripeflnoHTHTeribHbiM BapnaHT ynoMAHyTOM 
BTyn km BKnHDHaeT BTyriKy c hm>kh6m nacTbio, b 
ochobhom Kpymoro ceneHMfl, fluaivieTpoM okojio 

8,0 MM M BblCOTOM OKOJIO 0,3 MM, M BepXHeM, 
Mflyil^eM OT OCHOBaHMfl HaCTbHD, B OCHOBHOM 

Kpymoro ceneHMfl, fluaMeipoM okojio 6,0 mm \a 
BbicoTofi okojio 1,7 mm (to ecTb o6i_q,afl BbicoTa 
BTyn km npn6jiM3MTejibHO paBHa 2,0 mm). TaKMM 
o6pa30M, b npeAnoHTMTeribHOM BapnaHTe 
ocyu^ecTBrieHMfl HacTOJRii^ero H3o6peTeHMfl 
BepxHfljR nacTb ynoMAHyTOM BTyn km BbicTynaeT 
M3 reTTepHoro MaTep^ana HaA noBepxHOCTbio 
flucKa npuMepHO Ha 0,7 mm. fluaMeTp CKBOSHoro 
OTBepcTMJR BTyriKM, Hepe3 KOTopoe nponycKaeTCfl 
HarpeBaTenbHbiM nnn onopHbifi arieMeHT, 
cocTaBiifieT npuMepHO 3,8 mm. 

B npeflnoHTHTenbHbix BapnaHTax 

ocyu^ecTBrieHMfl HacTOflm,ero n3o6peTeHna 
reTTepoHacocbi HMeioT MHOxecTBO rerrepHbix 
Amckob, pa3MemaeMbix flpyr 3a APyroM no ocam, 
onpeAenyieMbiM OTBepcTH^MM b flucKe. TaKOM 
BapnaHT ocyLi^ecTBneHM^ HacToamero 
M3o6peTeHH?i noKa3aH Ha c|Dnr. 4B m o6o3HaneH 
L^cjDpoM 480. KaK noKa3aHO Ha cfwr. 4B, 
ynoMAHyTbie reTTepHbie 3-neMeHTbi coctoat M3 
nepBoro flucKa 453, BToporo fli/iCKa 454 n 
TpeTbero AMCKa 456. OTBepcTi/m Ka>Kfloro 
OTAeribHoro AUCKa i^eHTpyfOTCfl TaKUM o6pa30M, 
hto o6pa3yeTca LjeHTpanbHbiM KaHan 458. flria 
MaKCMMM3ai4MM \AMe\ou\e\AGft nnoLnaAM 
noBepxHOCTM xeriaTeribHO yKiiaAbiBaTb auckh 
t3kmm o6pa30M, HToSbi BTyriKa mo6oro 
OTAeribHoro py\CKS no cyu^ecTBy Kacanacb 
npoMe>KyTOHHoro Konbu,a coceAHero py\CKS. 
TaKMM o6pa30M, KaK noKasaHO, BTyriKa 460 

flUCKa 452 BXOAMT B KOHT3KT C npOMe>KyTOHHblM 

Konbi^oM 462 A^CKa 454, a BTyriKa 464 A^CKa 

454 BXOAUT B KOHTaKT C npOMG>KyTOHHblM 

KOJibi^OM 466 A^CKa 456. I~Ioh^tho, hto 
ynoMJRHyTbie npoMe>KyTOHHbie Konbu,a 
oSecneHMBaHDT 3a3opbi, nepe3 KOTopbie 
reTTepHbiCi MaTepnan a^ckob MoxeT 
B3anMOAeCicTBOBaTb c aTMOccf)epoM, 
B03AOMCTBMK) kotopom noABepraeTca 
reTTepoHacoc. l~loKa3aHHbie 3a3opbi 472 m 472' 
o6pa30BaHbi npoTMBonorio>KHbiMH 
noBepxHOCTfiMH 476 M 478, 3a3opbi 474 n 474' - 
npoTHBonorio>KHbiMM noBepxHOCTJRMH 480 m 482. 
KaK noKa3aHO Ha qbwr. 4B, noBepxHOCTH 484 m 
486 c kohi^ob 6\noKa reTTepHbix sneMeHTOB 

ABrmfOTCfl CB060AHblMM. OAHaKO 00"blHHO ati^ 

oo"ecneHeHHfl bonbiuoro KonnnecTBa TaKnx 
3a3opoB Mcnorib3yeTCfi mhoto 3-neMeHTOB. 

npucTynuM k o6cy>KAeHHJO napaMeTpoB, 
Heo6xoAHMbix Ana ooecneneHMfl onTMManbHOM 
0yHKi_\nn OTKa^KM. CneLjManMCTaM b stom 

06jiaCTH XOpOLUO M3BeCTHO, HTO 

npoM3BOAMTejibHOCTb reTTepoHacoca 3aBHCMT ot 
paccTOAHun Me>KAy rerrepHbiMM sneMeHTaMM. 

npM CJIMUJKOM 6onbLUOM pa3H6C6HMM TeTTepHblX 

sneMeHTOB MOJieKyjibi ra3a npoxoAflT Me>KAy 
CTeHKaMM reTTepHbix sneMeHTOB Bcero nuLUb c 

HeCKOJlbKMMM CTOJIKHOBeHUflMM , a TO M 6e3 

CToriKHOBeHUM c rerrepHbiM MaTepnanoM. 
flaHHbiM cjiynaM npeACTaBneH Ha qbur. 5 n 
o6o3HaneH i^ncjDpoM 500. B 3TOM cjiynae 
reTTepHbie 3-neMeHTbi 502 m 504 pa3HeceHbi Ha 
paccTOAHne, npn kotopom MoneKyna 506 no 
Mepe ee npoxo>KAeHMfl Me>KAy AncKaMM no 
TpaeKTopnn 508 Bcero Jinujb HecKoribKO pa3 
HaTariKMBaeTCfl Ha reTTepHbie sneMeHTbi \a He 
aACopo~npyeTCfl. 1/1, Hao6opoT, hgm 6\nn>Ke 
reTTepHbie srieMeHTbi pacnono>KeHbi APyr k 
Apyry, TeM MoreKyna name CTanKHBaeTca c 
noBepxHOCTAMU reTTepHbix arieMeHTOB, b CBa3M 
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c neM B03pacTaeT BepoflTHOCTb Toro, hto 
MorieKyjia 6yAeT nomoLAeHa reTTepHbiM 
MaTepnanoM. flaHHbiM cnyHaCi o6o3HaneH Ha 
c|Dnr. 5 i^ncjDpoM 510. B 3tom cnynae reTTepHbie 
3-neMeHTbi 512 n 514 pa3HeceHbi Ha paccTOAHne, 
AOCTaTOHHoe Ana Toro, HTo6bi MoneKyria 516 
HecKoribKO pa3 HaToriKHynacb Ha 
npoTMBonojio>KHbie noBepxHOCTM reTTepHbix 
3iieMeHTOM no Mepe ee npoxoxcAeHna no 

TpaeKTOpMH 518. ripM Ka>KAOM CTOJlKHOBeHMM 

MOJieKyjibi c noBepxHOCTbio reTTepHoro 
3fieMeHTa cymecTByeT onpeAefieHHaa 
Bepo^THOCTb nomoLAeHM^ MoneKyjibi npn ee 
yAapeHMM o noBepxHOCTH reTTepHbix 
sneMeHTOB. TaKMM o6pa30M, neM 6ojibiue hucjio 
CTOJlKHOBeHUCl MOJieKyjibi c noBepxHOCTbio, TeM 
6ojibLue BepofiTHOCTb 3axBaTa MoneKyjibi 
noBepxHOCTbio reTTepHbix sneMeHTOB. OAHaKO 
ecxiM reTTepHbie oneMeHTbi pacnorio>KeHbi 
CJIMUJKOM 6J1M3KO APyr k Apyry (HanpMMep, ecriM 
ohm npMJieraioT APyr k Apyry), to ochobhom 
ra3onorjioLAafOLAeM noBepxHOCTbio CTaHOBMTca 
6oKOBas noBepxHOCTb A^CKa, KOTopa* MeHee 

3Cf)C(DeKTMBHa, MGM JIMLieBbie nOBepXHOCTM 
AMCKOB. 

YHMTblBafl BblLUeMSJlOXeHHOe, 

npeAnoHTMTejibHbie BapMaHTbi reTTepHbix 

3JieMeHTOB MMeiOT KOHCTpyKL^MK), n03BOTmfOLLTyfO 

Bocnojib30BaTbca BbiLueynoM^HyTbiMM 

CBOMCTBaMM C LjeJIbK) OnTMMM3ai4MM 

npoM3BOAMTeribHOCTM reTTepHoro Hacoca c 
noMOLAbio pa3JiMHHbix reoMeTpMHecKMX cxeM 
pacnonoKeHMfl sjieMeHTOB, cm., HanpMMep, WO 
94/02957 - A^Ta nyGjiMKai^MM 3 cjDeBpana 1994 
r., ct>eppaHO m ap , n TexHMHecKyio 3anMCKy TP 
202 39-ro Hai^MOHaribHoro aMepMKaHCKoro 
CMMno3MyMa cnei^MajiMCTOB no BaKyyMHOMy 
oSopyAOBaHMto (1992 toa), KOTopaa TaiOKe 
BKJiioHeHa b HacTOfli_u,ee onMcaHMe Ha 

OCHOBaHMM CCblJIKM. CoOTBeTCTByK5U4Me 

napaMeTpbi o6o3HaneHbi Ha qbMr. 6A m 
paccMaTpMBahOTca Ha npMMepe A^yx auckob 602 
m 604. K cooTBeTCTByKDUjMM napaMeTpaM 
OTHOcaTca paAMyc p,\ackb "D", paccTO^HMe 
Me>KAy AUCKaMM "d" m TOJii^MHa a^ckob "t". B 
HeKOTopbix BapMaHTax ocyii^ecTBJieHMfi 
HacTOflmero M3o6peTeHMfl reTTepHbie sneMeHTbi 
MoryT pacnonaraTbCfl BeepoM TaK, KaK noKa3aHO 
Ha qbMr. 6B noA i^McjDpoM 610. B 3TOM cnynae 
AMCKM 612, 614 m 616 pacnojiaraiOTCSi CTporo 
noA yrnoM "ajibcjDa" Apyr k Apyry. TaKMM 
o6pa30M, paccTO^HMe Me>KAy AUCKaMM "d" 
33BMCMT ot yma "ajibcfia" m ahmhw reTTepHoro 
3JieMeHTa "I". 

YnOM^HyTaJR 3aBMCMMOCTb 

npoM3BOAMTeribHOCTM reTTepHoro Hacoca ot 
pacnojio>KeHMfi m pa3MepoB reTTepHbix 
sjieMeHTOB npeACTaBJieHa Ha dpvw. 1 b BMAe 
rpa4)MKa 700 3aBMCHMOCTM ckopoctm OTKa^KM "S" 

OT paCCTOflHMfl Me>KAy 3JieMeHTaMM "d", KOTOpbIM 

BbiBeAeH c noMouibio SKcnepMMeHTOB no 
onpeAeneHMK) pa6oneM xapaKTepMCTM km ahckob 

B 3aBMCMMOCTM OT BblLLieynOM^HyTblX 

napaMeTpoB. KaK ^cho M3 c|DMr. 7, b cnynae 
KacaHMfi reTTepHbix sneMeHTOB, to ecTb npM d = 
0 5 cKopocTb OTKaHKM paBHa 3HaneHMto "S-i". l~lo 
Mepe yBeriMHeHMfi paccTOAHMfl Me>KAy 

3JieMeHTaMM CKOpOCTb OTKaHKM BQ3pacTaeT, AO 

Tex nop noKa He AOCTMrneT MaKCMMyMa, m c 
stom tohkm AQTibHeMLuee yBenMHeHMe 
paccTOAHMfl Mex<Ay reTTepHbiMM 3JieMeHTaMM 
BeAeT k yMeHbiueHMfo HMCJia "oTpa>KeHMM" 
MOJieKyjibi npM npoxox<AeHMM Me>KAy AUCKaMM; 
npM 3TOM B03paCTaeT BepOflTHOCTb CBo6oAHoro 
npoxo>KAeHMfi MoneKyjibi Me>KAy noBepxHOCT^MM 
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flMCKOB. ripM 3HaHHTeJ1bHOM yBBJ~ll/IHBHHM 

paccTOflHua Me>Kfly coceflHMMM rerrepHbiMM 
sneMeHTaMM CKopocTb OTKaHKH mokbt ynacTb 
HH>Ke 3HaneHMfl, cooTBeTCTByMDLnero cnyHato, 
Korfla Bee rerrepHbie arieMeHTbi conpMKacaioTCfl 
flpyr c flpyroM. OnTMMajibHoe SHaneHMe 
paccTO^HUfl iwe>KAy AMCKaMM moxho onpeAennTb 
c noMOLUbHD nocTpoeHna rpacfiMKa 3aBMCHMOCTM 

CKOpOCTH OTK3HKH OT paCCTOHHMfl Me>KAy 

flMCKaMM v\ onpefleneHMjR MaKCMManbHoro 
3HaHeHMfl nojiynafOLnerociq b pe3ynbTaTe 
pacnpefleneHM^. B cnynae reTTepHbix 
aneivieHTOB b cpopMe flucKa A^aMeTpoM 25,0 mm 
onTMManbHoe paccTO^HMe Me>Kfly aneivieHTaiviM b 
pacneTe Ha OTKaHKy H 2 , KOTopbiM flBrmeTcn 
caMOM pacnpocTpaHeHHOM ra30o6pa3HOM 
npuMecbra b npon3BOflCTBe nonynpoBO/jHUKOB, 
cocTaBJiseT npuMepHO 0,7 mm. noHATHO, hto 
Ana otkbhkm Apyrux ra30o6pa3Hbix npMMecefi, 

nOMMMO H 2 , OnTMMaJIbHblM M0>KBT ABJlflTbCfl 

Apyroe 3HaneHne paccToaHi/m Me>Kfly ahck3mm. 

npeAnoHTMTejibHbiM BapnaHT 
ocyLAecTBneHMfl HacToaiAero M3o6peTeHnn c 
ncnonb30BaHneM BbiiueynoMflHyTOM 
3aBMCMMOCTM Me>KAy paccTOHHMeM Me>KAy 
sneMeHTaMM w CKopocTbio OTKaHKH npeACTaBJieH 
Ha cjDMr. 8 m o6o3HaneH umcJdpom 800. B gtom 
cnynae npoTMBonono>KHbie noBepxHOCTM 
coceAHMX renepHbix oneMeHTOB He v\pyr 
napanneribHO Apyr Apyry OTHOCMTenbHO ocefi, 
onpeAenaeMbix OTBepcTMflMM arieMeHTOB 804, 
npMHeM BbiujeynoMflHyTbie OTBepcTMfl 
OTi^eHTpoBaHbi no ocm, napanneribHOM 
HarpeBaTeribHOMy aneMeHTy 802. M3 c|DMr. 8 
flCHO, hto ocu 3JieM8HTOB 804 pacnono>KeHbi 
TaKMM o6pa30M, hto nnocKMe noBepxHOCTM 806 
m 808 He ABJifliOTCfl nepneHAMKyrmpHbiMM ocu, 
onpeAerifleMofi ynoMHHyTbiMM OTBepcTMflMM. B 
npeAnoHTMTeribHOM BapMaHTe ocyLAecTBJieHUfl 
HacTOflLnero M3o6peTeHH?i OTBepcTun coceAHMX 
reTTepHbix aneMeHTOB HaKnoHeHbi k ynoM^HyTOM 
ocm noA npoTMBonojio>KHbiMM ymaMM, TaK hto 
coceAHMe reTTepHbie aneMeHTbi cocTaBrmioT 
qbopiviy, HanoMUHafOLnyK) nacTb 6yKBbi "V". 

Ha cjDnr. 9 npeACTaBJieH ApyroM BapnaHT 
ocyLAecTBfieHMfl HacTo^mero M3o6peTeHMfl, b 
kotopom coceAHne reTTepHbie sneMeHTbi 902 
BbinojiHafOTC?i c BTyn KaMi/i 904, OTBepcTMfl 
KOTopbix no cymecTBy nepneHAMKyj-mpHbi nx 
o6m,eM ocu. B a^hhom BapnaHTe 
ocyu^ecTBrieHkifl HacTOflu^ero H3o6peTeHMfl 
noBepxHOCTH coceAHHx reTTepHbix 3/ieMeHTOB 

HaKTlOHeHbl OTHOCMTeJlbHO OCM, 06pa30BaHH0M 

mx OTBepcTMiiMH. B npeAnoHTMTeribHbix 
BapwaHTax ocymecTBneHM^i HacTo^mero 
M3o6peTeHM?i npoTMBononoxHbie noBepxHOCTM 
reTTepHbix sneMeHTOB, b oSu^eM o6o3HaneHHbix 

l4MCjDpaMH 908 M 910, HaKTlOHeHbl OTHOCMTeJlbHO 

ynoMAHyTOM ocm noA npoTMBonono>KHbiMM 
yrnaMM. TaKoe pacnono>KeHMe aneMeHTOB 
oGecneHMBaeT paBHOMepHoe yMeHbiueHne 
paccTO^HMfl Me>KAy sneMeHTaMM npw 
npoABM>KeHMM ot BHeujHMX KpaeB reTTepHbix 
sneMeHTOB b HanpaBneHnw k mx BTyriKaM. 
npeAnoHTMTeribHbie 3HaneHMfi ynoM^HyTbix 
yrnoB m paccTO^HMM npMBOA^TC^ b pa6oTe 
5pM3aiuepa m AP-, onySriMKOBaHHOM b M3ASihmm 
"CBepxHMCTbie TexHonorMM" (Ultra Clean 
Technology), 1 (1):49-57 (1990), KOTopaa 
BKTiHDHeHa b HacTonLAee onwcaHne Ha 

OCHOBaHMM CCblJIKM. 

HeKOTopbie BapMaHTbi ocyLi^ecTBneHMfl 
HacTOflmero M3o6peTeHMfl BKrifcnafOT npaMbie m 
MCKpMBneHHbie cerMeHTbi reTTepoHacoca b 
cooTBeTCTBMM c TpeooBaHMHMM , HanaraeMbiMM 
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orpaHnneHHbiM npocTpaHCTBOM, hto xapaKrepHO 
Ans pa6oHMX KaMep b npoM3BOACTBe 
nonynpoBOAHMKOB. KaK noKa3aHO Ha cjonr. 10 m 
o6o3HaneHO i^MqtipoM 1000, paGonafl KaMepa co 
CTeHKOM 1002, HarpeBaTeribHbiMM naMnaMM 
1006 m 1008 m pacnbiTiMTenbHOM CTyneHbfo 1004 
CHa6>KeHa reTTepHbiM HacocoM 1010 c 
reTTepHbiMM sneMeHTaMM 1012, onopoPi Ana 
KOTopbix cny>KMT HarpeBaTeiib 1014. 
YnoMflHyTbiM reTTepHbiM Hacoc 1010 BKnranaeT b 
ce6a MCKpMBJieHHyfo 1018 m npnMyio 1020 
nacTM, hto no3BormeT o6ecneHMTb pa3MeiAeHMe 
reTTepHoro Hacoca b HenocpeACTBeHHOM 
6riM30CTM ot pacnbiriMTeribHOM CTyneHM 1004. 
Cnei^nanMCTaM b asihhom o6nacTM 6yAeT 
noH^THO, hto npi/i pa3MemeHMM reTTepHoro 
Hacoca b HenocpeACTBeHHOM 6jim30ctm ot 
ynoMfiHyTOM CTyneHM noBbiLuaeTca 

3Cf)C)DeKTMBHOCTb OTK3HKM HeMHepTHblX Ta30B C 

Ljenbfo o6ecneHeHMS HM3Koro napuMaribHoro 
AaBiieHMfl npMMeceM b6jim3m o6pa6aTbiBaeMOM 
noAno>KKM, b criynae nero TaKoe napu,MajibHoe 
AaBneHne ^BnaeTcn oneHb Ba>KHbiM qbaKropoivi. 

flanee cnei^ManMCTaM b ashhom o6nacTM 
CTaHeT ?icho 3 hto npM pa3Meu4eHMM reTTepoB b 
BbiTaHyTbiM 3KpaH b BMAe KopoSa, KaK noKa3aHO 
Ha qbMr. 2, bo3mo>kho HepaBHOMepHoe 
B03AeMCTBMe Ha reTTepHbie oneMeHTbi 
aTMOcqbepbi KaMepbi, npMHeM b otom cnynae 
reTTepHbie sneMeHTbi, pacnorio>KeHHbie 6riM>Ke k 
OTBepcTMK) GKpaHa, McnbiTbiBafOT Sojiee 
CMJibHoe B03AeMCTBMe aTMOcc|Depbi KaMepbi no 
cpaBHeHMio c tom nacTbio reTTepHbix sneMeHTOB, 
KOTopbie pacnonoKeHbi 6riM>K:e k BHyTpeHHeM 

nOBepXHOCTM 3KP3HOB. riOSTOMy npM TaKOM 

pacnono>KeHMM copGi^MOHHaa cnocoSHOCTb 
ynoMfiHyTbix reTTepHbix oneMeHTOB MO>KeT 
HeAoncnonb30BaTbca. 

BapMaHT ocymecTBrieHMa reTTepHbix 

CerMeHTOB B COOTBeTCTBMM C HaCTOflLi^MM 

M3o6peTeHMeM, b 3HaHMTexibHOM Mepe 
ycTpaHfiioLL^MM 3Ty npoSneMy, noKa3aH Ha qbMr. 
11 m o6o3HaneH u,nqbpoM 1100. B 3tom BapnaHTe 
Ban 1102 sneKTpoABMraTena 1106 coeAMHeH c 

MarHMTHblM yCTpOMCTBOM CBA3M 1108, 
pacnOTIO>KeHHblM C Hapy>KHOM CTOpOHbl CTeHKM 

KaMepbi 1105. BTopoe MarHMTHoe ycTpoMCTBO 
CBA3M 1110 pacnono>KeHO c ApyroM 

(BHyTpeHHeM) CTOpOHbl CTeHKM KaMepbi 1105. 

YnoMflHyToe MarHMTHoe ycTpoMCTBO cbh3m 1110 
noAcoeAMHfieTca k onopHOMy HarpeBaTenio 
1126 npM noMOLAM KOHHeKTopa 1112. 
AribTepHaTMBHO noMMMO onopHoro HarpeBaTena 
1 126 mo>kho Mcnorib30BaTb ApyroM HarpeBaTerib 
(He noKa3aH), KOTopbiM aBnfieTca BHeiuHMM no 
OTHOLueHMto k ynoMAHyTbiM reTTepHbiM 
sneMeHTaM. 

B ashhom anbTepHaTMBHOM BapMaHTe 
ocymecTBrieHMfl HacTOfiLJ^ero M3o6peTeHMn 
reTTepHbiM MOAyrib reTTepoHacoca 1107 coctomt 
M3 MHO>KecTBa 3Be3Aoo6pa3Hbix reTTepHbix 
ysnoB 1114, npMHeM Ka>KAbi m TaKOM y3en 
CHa6>KeH BTynKOM c L^eHTpanbHbiM OTBepcTneM m 

COCTOMT M3 MHO>KeCTBa TeTTepHblX 3JieMeHTOB 

1116, 1118, 1120, 1122 m 1124, pacxoA*U4MXCfl 
nynaMM ot ynoM^HyTOM BTyn km. YnoMHHyTbie 
reTTepHbie sneMeHTbi b ashhom KOHKpeTHOM 
BapMaHTe ocymecTBJieHMfl HacTOflmero 
M3o6peTeHMfl MMeioT no cymecTBy qbopMy 
nonacTM, to ecTb reTTepHbie aneMeHTbi MMeioT 
no cyiAecTBy np^MoyroribHoe mjim 
Beepoo6pa3Hoe nonepeHHoe ceneHMe no ocm, 
AnMHa kotopom npeBbiiuaeT 3HaneHMe LUMpMHbi 
mjim rnyoMHbi reTTepHoro sneMeHTa. 
YnoMfiHyTbie reTTepHbie y3Jibi noAAep>KMBaioTCfl 
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HarpeBaTeneiw 1126, BpamaioLUMMCfl b 
yKa3aHHOM HanpaBneHnn. 

Gnei^nariMCTaM b a^hhom oo\nacTH acho, npn 
TaKOM BapnaHTe ocyLi^ecTBJieHH?i HacTOflLi^ero 
M3o6peTeHH?i, KaK noKa3aHO Ha qbi/ir. 12 n 
o6o3HaMeHO i^ncppoM 1200, noBbiiuaeTCfi 
K03c|3ct:ni4neHT ncnonb30BaHMfl reTTepHbix 
aneivieHTOB. B stom cnynae Hacoc c 
BpaL^afOLi^MMCfl renepoM 1202 noMeLnaeTCfl 
BHyTpb 3KpaHa 1204. KaK noKa3aHO Ha qW. 12, 
reirepHbie aneivieHTbi 1207 pacnonoweHbi b 
HenocpeACTBeHHofi 6jih30ctm ot OTBepcTHfl 
SKpaHa 1204. npn Bpau^eHnn OTHOcnTeribHO 
ueHTparibHOM BTyjiKM 1210 3a cneT 
Mcnonb30BaHMfi GneKTpoABuraTena 1212 MeHee 
3aAeMCTBOBaHHbie rerrepHbie aneMeHTbi 1208 
nepeMemaHDTcn b HanpaBneHnn k OTBepcTi/iMD b 
3KpaHe, TorAa KaK o"onee noABepnuwecfl 
BO3AeM0TBHfo aTMOcqbepbi renepHbie aneMeHTbi 
1207 nepeMemaioTCfi k 3aAHeti nacTM 
ynoM^HyToro 3KpaHa. TaKHM o6pa30M6 
reTTepHbie sneivieHTbi ncnonb3yioTCfl 6onee 

paBHOMepHO. 

BHOBb ccbinaflcb Ha dpwr. 2, 3aMeTHM, hto b 
npeAnoHTMTeribHbix BapnaHTax ocyLi^ecTBJieHMfi 
HacTo^mero M3o6"peTeHHfi Tenno3aLi^MTHbiM 
3KpaH npeAyciviaTpMBaeTCfl Ana ooecneHeHna 
Tennon30Jifli4MM rerrepHoro Hacoca ot 
TennoBoro H3nyHeHMfi HarpeBaTenbHbix naivin, 
Mcnonb3yeMbix Ana yAa-neHna ocTaTOHHbix ra30B 
c noBepxHocTew cTeHOK v\ APyrwx cocTaBHbix 
HacTew pacoHew KaMepbi nporpeBOM, n, 
HaooopoT, An^ o6ecneneHHfl 3amnTbi 
ynoM^HyTbix cocTaBHbix nacTew KaMepbi ot 
Tenna, mcxoaa Libera ot rerrepHoro Hacoca b 
npou,ecce pereHepai4nn reTTepHbix aneMei-rroB. 

Tenepb BHOBb oGpaTHMca k cfwr. 13, Ha 
KOTopoPi npeACTaBneH Tenno3amHLneHHbiFi 
reTTepHbiPi Hacoc, o6o3HaneHHbi£i uncjDpoM 1300. 
ynoM^HyTbm TennosaLijHLneHHbiM rerrepHbiti 
Hacoc BKJitoHaeT Tenjio3au4MTHbii?i 3KpaH 1306 b 
cjoopivie Kopo6a, KOTopbifi 3aLL^HLnaeT reTTepHbie 
sneMeHTbi 1304 Ha onope 1314. 
Tenno3au4MTHbiM 3KpaH npenMymecTBeHHO 
MMeeT Hapy>KHyio noBepxHOCTb 1306 n 
TenriooTpa>KafOL4yio BHyTpeHHioK) noBepxHOCTb 
1308, o6paLneHHyio k reTTepHbiM aneivieHTaivi 
1304. B npeAnoHTHTexibHbix BapnaHTax 
ocyu^ecTBneHMfl HacTOflu^ero n3o6peTeHMfl 
Tenno3aLHMTHbiM 3KpaH o6bNHO BbinonH^eTcn c 
nonoM, o6o3HaneHHbiM u,hc|dpom 1312. B 
BbnueynoM^HyTOM Tenrio3aLHHTHOM 3KpaHe 
npeAycMaTpuBaeTca oTBepcTue, o6o3HaneHHoe 
L^McjDpoM 1316, AJifl o6ecneneHHfl bo3MO>khocth 
B3anMOAe(7icTBHfl aTiwoccpepbi b paooHefi 
Kaiwepe n reTTepHbix srieMeHTOB. YnoMflHyTbie 
SKpaHbi npeMMymecTBeHHO BbinonHHioTCFi H3 
noAXOA^Lnero TennooTpawaioLnero MaTepnana, 
BKfifOMan, ho He orpaHMHUBaacb, TaKoPi 
MaTepnan, KaK "HepwaBefOLnaa CTarib MapKH 
316", npuneM Ana ycuneHna OTpa>KaTenbHow 
CnOC06HOCTH GKpaHOB BHyTpeHH^a noBepxHOCTb 
ynoivmHyTbix SKpaHOB MO>KeT ooriMi^oBbiBaTbCfl 
uriM noKpbiBaTbca ranbBaHMHecKMM noKpbiTneM 
M3 TaKoro MaTepnana, KaK HHKerib. 
AribTepHaTMBHO ynoM^HyTbiCi 3KpaH MO>KeT 
noABepraTbcn noni/ipoBKe nnn 

3neKTpononnpoBKe Ana ycuneHMfl ero 
OTpa>KaTeribHOM cnocoSHOCTM, yMeHbLueHUfl 

nopMCTOCTM (B CBA3M c HeM yMeHbLLiaeTCfl 

cnoco^HOCTb SKpaHOB aAcop6"wpoBaTb ra3bi m 
Binary) m MMHMMM3ai4MM 3arpfi3HeHMfl HacTMi^aMM. 
B L^eHTpanbHyfo BTynKy 1320 BCTaBJiaeTca 
onopHbi^ HarpeBaTenb 1322. no 

Heo6xOflHMOCTM MO>KHO MCnOJ1b30BaTb BHeLUHUfi 
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HarpeBaTenb 1322'. 

B HeKOTopbix BapnaHTax ocyLu,ecTBneHMfl 
HacTOJiLnero M3o6peTeHM?i TenriosaLHHTHbiM 

3KpaH, MMeiOL^MM CTai^HOHapHyiO KOHCTpyKL^MIO B 

cjDopMe BbiT^HyToro Kopo6a, MO>KeT KpennTbca k 

OAHOM MflM HeCKOJlbKMM llOBepXHOCTflM 

BHyTpeHHeM nacTM KaMepbi. B oahmx BapnaHTax 
ocyii4ecTBrieHMa HacTOflu^ero M3o6peTeHMfi 
reTTepHbie sneiweHTbi MoryT pacnpeAeriflTbca 
paBHOMepHO Me>Kfly BepxHew nacTbio, 6oKOBbiMM 
nacTAMM h HH>KHeii HacTbio Tenno3aL4HTHoro 
3KpaHa. TaKofi BapnaHT o6bNHO ynoMUHaeTca 
KaK "Mariaa" CTpyKTypa, o kotopom roBopunocb 
BbiLue. B APyrux BapnaHTax ocyLnecTBneHna 
M30cpeTeHH?i paccTOAHne Me>KAy reTTepHbiMn 
sneMeHTaMM n nonoM Tenno3ai_i4HTHOM 
CTpyKTypbi MO>KeT 6"biTb 6ojibi_ue paccTO^HMfi 
Me>KAy reTTepHbiMn sneMeHTaMM m ocTaxibHbiMn 
CTopoHaMM Tenno3aLi^MTHoro 3KpaHa. TaKne 
BapnaHTbi o6bNHO Ha3biBaK)Tcn "oanbiuofi" 
KOHCTpyKLinew, o neM TaioKe roBopwrocb Bbiiue. 
3thm BapnaHTaM cooTBeTCTByeT o6o3HaHeHne 
"1" Ha cjDMr. 13. npenMymecTBeHHO "1" 
npuMepHO paBHO 0 b cnynae "ManoM" 
KOHcjDnrypai^nn n npuMepHO 13-25 mm b cnynae 
"6ojibLUOM" KOHcj^nrypai^MM. 

BTopoixi BapnaHT ocyLnecTBiieHMfl 
HacTOHLnero M3o6peTeHMfi c noABMXHbiM 
SKpaHOM noKa3aH Ha qbur. 14A n 14B. TaKOM 

nOABM>KHblCl SKpaH n03BOJ1fleT MMHHMM3HpOBaTb 

noTepn nponycKHOM cnoco6HOCTM b cba3m c TeM, 
hto Bee reTTepHbie aneMeHTbi MoryT 
B3anMOAeMCTBOBaTb c aTMOccjDepofi KaMepbi no 
cyTH OAHOBpeMeHHO, n k to My >Ke no3BonaeT no 
Heo6xoAMMOCTM 3a6noKnpoBaTb reTTepHbie 
arieMeHTbi c i^eribio o6ecneHeHMfl nx 
pereHepai^MM, npoBeAeHi/m TexHunecKoro 
o6criy>KMBaHM5R cucTeMbi, b npouecce 
o6e3ra>KHBaHMfl HarpeBOM m t.A- Ha apur. 14A 
TaKow BapnaHT ocyL^ecTBneHUJR HacTo^mero 

M306peTeHM^ C nOABH>KHblM 3KpaHOM (1400) 

noKa3aH b nono>KeHnn c 3aKpbiTbiM 3KpaHOM, to 
ecTb Bee oneMeHTbi 1402, 1404 n 1406 
ynoMAHyToro SKpaHa 3aKpbiBaioT reTTepHbie 
sneMeHTbi. YnoM?iHyTbie 3neMeHTbi 3KpaHa 
Bpau^aiOTCfl OTHOCMTeribHO BTyri km 1408, 
KOTopaa onMpaeTca Ha onopy 1410. H BHOBb 
sneMeHTbi noABM>KHoro SKpaHa 

npenMymecTBeHHO BbinonHflioTCfl M3 
Hep>KaBeioL4eM CTarin. 

Ha c|Dnr. 14B noKa3aH cnynaM c OTKpbiTbiM 
SKpaHOM (1420), Korfla reTTepHbiM oneMeHT 1422 
no cyTM noABepraeTCfl bo3a©^ctbmhd 
aTMOccfepbi KaMepbi. 3Aecb TaioKe noKa3aH 

MexaHH3M OTKpblBaHM51 M 3aKpblBaHH?1 3KpaHa. B 

npeAnoHTHTeribHOM BapnaHTe ocymecTBneHMfl 
HacTOflmero M3o6peTeHnn MexaHM3M 
OTKpbiBaHMfl n 3aKpbiBaHHfl ynoMAHyToro SKpaHa 

COCTOUT H3 THOKOM Tpy6KH 1424 C KOflbUOM 

1426, noAKJiHDHeHHOM k OAHonyTeBOMy KnanaHy 

1428. YnoMflHyToe KOJibLio LuapHnpHO 
coeAHHeHO c 6rin>KaMLJJMM kohuom CTep>KHfi 

1429, npuneM ynoM^HyTbiPi CTep>KeHb noABM>KHO 
coeAMHeH c BbinoriHeHHOM c npope3bfo 
BbicTynafomeM HacTbio MexaHM3Ma 1430, no 
npope3n kotopom m nepeMemaeTCfl 
npoTMBonoro>KHbiM KOHei_\ ynoMHHyToro 
CTep>KHn. 3y6naTafl nacTb MexaHM3Ma 1430 
bxoamt b 3ai4enneHne c 3y6naTbiM KonecoM 
MeHbLiiero pa3Mepa (He noKa3aHo), KOTopoe 
CB^3aHO c SKpaHaMM 1402, 1404 n 1406. npn 
3anoriHeHnn ynoMjRHyToPi TpySKM ra30M Tpy6Ka 
BbinpflMrmeTCfl, xoMyT 1426 npunoAHMMaeTca, 
3acTaBJijR^ noBopaHMBaTbca MexaHH3M 1430, 
hto b cbok) onepeflb npuBOAMT k 6oribLJjeMy 
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noBopoTy Manoro 3y6HaToro Koneca, b cba3h c 
hbm ynoMHHyTbie SKpaHbi HaHi/majoT BpamaTbca 

OTHOCMTeJlbHO BTyJIKM 1408 M 3aKpblBaiOTC5R. H, 

Hao6opoT, Kor^a ra3 M3 Tpy6KH bnxoamt, 
Tpy6Ka npuxoflUT b n3orHyToe nono>KeHne, 
onycKas Konbi^o 1426, hto 3acTaBn^eT 3y6naTbie 
Koneca noBopaHMBaTbca b npoTMBonono>KHOM 
HanpaBneHUM, b CBa3M c neivi SKpaHbi 

OTKpblBaKJTCfl. TaKMM 06pa30M, MO>KeT 6blTb 

oGecneneHO flMCTaHi^noHHoe ynpaBneHMe 
paGoTOM SKpaHnpoBaHHoro reTTepHoro Hacoca. 
OflHaKO cneflyeT 3aMeTMTb, hto TaKoro 

CpaGaTblBaHM?! MOXHO AOO"MTbCa M C nOMOLAbHD 

flpyrux pasriMHHbix MexaHnnecKnx, 

aneKTpuMecKnx, rMApaBJiMHecKMX n/nnn 

nHeBMaTMMeCKMX MexaHM3MOB. 

flpyrofi npniviep TonbKO hto onucaHHoro 
BapnaHTa ocyinecTBrieHMa HacToaLnero 
M3o6peTeHMfi noKa3aH Ha cpur. 15 w o6o3HaneH 
UMcfcpoM 1500. 3flecb noKa3aH OKpaHMpoBaHHbM 
reTTepHbiM Hacoc 1502, b nacTUHHOM Bbipe3e 
KOToporo (1504) TaioKe noKa3aHbi reTTepHbie 
aneivieHTbi 1506 n HarpeBaTeribHbiM aneivieHT 
1508. Ta3, noflaBaeMbiM Ana oGecneneHMa 
cpaGaTbiBaHMa MexaHM3Ma OTKpbiBaHMa n 
3aKpbiBaHH5R ynoMaHyToro SKpaHa, o6o3HaneH 
i4nc|DpoM 1512. L[MqbpoM 1514 TaK>Ke o6o3HaneH 
BTopoM, AononHHTenbHbiPi ra3 

(npenMymecTBeHHO a30T), noAaBaeMbm Ana 
oGecneneHMa nono>KMTejibHoro nepenaAa 
AaBJieHMfl OTHOcnTenbHO aTMOccfcepHoro 
AaBJieHMfl ra3a b Kaiviepe. YnoivmHyTbiMn ra3aMM, 
noflaBaeMbiMn k reTTepHOMy Hacocy, 
npenMyLU,ecTBeHHO aBnaioTca MHepTHbie ra3bi 

Win 330T. l~lpH TaKOM KOHC|3Mrypai4HM nOflBH>KHbM 

3KpaH mo>kho 3aKpbiTb, n npM noMoii^i/i npoAysKH 
a30TOM M3onnpoBaTb reTTepHbie srieMeHTbi ot 
B03AeMCTBMa OKpy>KaiOLAeM cpeAbi. A30T TaioKe 
aBnaeTca npeAnoHTHTeribHbiM ra30M Ana 
oGecneneHMa 3amMTbi noBepxHOCTew rerrepHbix 
aneivieHTOB ot bo3abmctbhjr arpeccuBHbix ra30B, 

T3KMX KaK KMCflOpOA, "naCCMBMpyMDLLJ.HM cnoeM", 

nocKoribKy a30THbiw enow nerKO yAariaeTca c 
reTTepHbix sneMeHTOB nporpeBOM (to ecTb 
pereHepai^nePi). B nacTHOCTM, 3to b3>kho 
oGecneMMTb b npoi^ecce TexHi/MecKoro 
o6cjiy>KMBaHMfi m pewoHTa cucTeMbi, KorAa 
Kaiviepa cooGmaeTca c aTMOcqbepoii, nocKoribKy 
npn ooecneneHMM TaKoPi sau^MTbi reTTepHbix 
aneivieHTOB yBenMHMBaeTca cpoK mx criy>K6bi. 

Eii\e oamh BapnaHT ocyLU,ecTBneHMfl 
HacTOflinero M3o6peTeHMa noKa3aH Ha cjDnr. 16 m 
o6o3HaneH UMC^poM 1600. B stom cnynae 
reTTepHbie y3fibi 1602 n 1604, cocToamMe M3 
MHOKecTBa reTTepHbix auckob 1606, Ka>KAbiM H3 
KOTopbix CHa6>KeH BTyriKoPi, TaKOM KaK BTynKa 
1608, pa3MeLnaioTCfi Haft h noA pacnono>KeHHbiM 
b HenocpeACTBeHHoPi 6jim30cth HarpeBaTerieM 
1610. YnoMfiHyTbie reTTepHbie y3nbi, BXOAam,Me 
b nx cocTaB reTTepHbie auckm m HarpeBaTerib no 
cymecTBy flBrmioTCfl TaKMM n xe, KaK sto y>Ke 
onMCbiBanocb npM ccbiriKe Ha cjDMr. 2. Onopbi Ana 
reTTepHbix y3HOB 1602 m 1604 m HarpeBaTerm 
1610 He noKa3aHbi. 

P^AOM c ynoMAHyTbiMM reTTepHbiMM y3JiaMM 
m HarpeBaTerieM pa3Mem,aeTCfl KOHCTpyKi^Mfl 
cjDOKycupyioLAero 3KpaHa 1612, cocTOfiuj^afi M3 
onopHbix srieMeHTOB 1614, 1616 m 1618, 
KOTopbie b coBOKynHOCTM cocTaBJiflioT onopy 
cjDOxycHoro GKpaHa 1620. YnoMflHyTafl 
KOHCTpyKUMfl clDOKycMpyioLAero 3KpaHa 
BbinoriHfieTcsq M3 TaKMX >Ke MaTepManoB, hto m 
onucaHHoro Bbime Tenno3aLL^MTHoro 3KpaHa 214. 
^OKycMpyiOLi^MM 3KpaH 1620 MMeeT 
TennooTpa>KafOLnyK) noBepxHOCTb, 
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pacnonaraeMyjo p^aom c HarpeBaTerieM 1610, m 
pa3Mepbi s Heo6xoAMMbie Ana OTpa>KeHMa 
TennoBOM SHeprMM, M3nynaeMOM ynoM^HyTbiM 
HarpeBaTerieM, Ha reTTepHbie auckm reTTepHbix 
y3riOB 1602 m 1604. B oahom BapMaHTe 
ocyLi^ecTBrieHMa HacTOfiLL^ero M3o6peTeHMn 
c(30KycMpyioLL\Mi?i 3KpaH BbinoriHfleTcn M3 
HepxaBeioLneM CTanM, TaKOM KaK "Hep>KaBeioL4aa 
CTarib MapKM 316". YnoMflHyTbiM cf)OKycMpyK)Li^MM 
3KpaH MO>KeT TaioKe noKpbiBaTbcn MaTepManoM c 

BblCOKOM OTpa>KaTenbHOM Cri0C06H0CTbK) 

(HanpMMep, HMKeneM) m noABepraTbca 
sneKTpononMpoBKe ao hmctotn noBepxHOCTM 25 
RA. 

YllOMflHyTblM CjDOKyCMpyiOLL^MM 3KpaH MO>KeT 

MMeTb no cyinecTBy nnocKyio npaMoyroribHyio 
noBepxHOCTb mjim eMy MO>KeT npMAaBaTbca 

CjDOpMa, nOBblLUaHDLHaa 3C|DC|DeKTMBHOCTb 

nepeAaHM Tenria ot HarpeBaTeria ynoM^HyTbiM 
reTTepHbiM amck3m . HanpMMep, qboKycMpyKDLAMM 

3KpaH MOKeT MMeTb nOJlHOCTblO MJIM HaCTMHHO 

BbinyKnyio noBepxHOCTb mjim BbinonHaTbca c 
rpaHAMM c BbinyKnoM ctopohh cjDOKycMpyK)U4ero 
SKpaHa, HanpaBneHHoro Ha HarpeBaTerib m 
reTTepHbie amckm, Ana ycMneHMa HarpeBa 
reTTepHoro MaTepMana Ana aKTMBai4MM. H3 
npeALuecTBytoLi^ero o6cyx<AeHMa nponycKHOM 
CnOC06HOCTM M B3aMMOAeMCTBMa co cpeAOM 
MO>KHO noHaTb, HTO BapMaHT ocyLAecTBneHMa 
HacToaLAero M3o6peTeHMa, npeACTaBneHHbiM Ha 
cjDMr. 16, o6naAaeT npeMMymecTBOM, 
3aKnHDHaHDLAMMca b BbicoKOM nponycKHOM 
cnoco6HOCTM - nopaAKa 80-90% - BcneACTBMe 

OTHOCMTeJlbHO OTKpblTOM KOHCTpyKL^MM y3Jia 

cjDOKycMpyioLAero SKpaHa; k TOMy >Ke 
pacnojio>KeHMe qboKycMpyio Libera 3KpaHa b6jim3m 
ycTpoMCTBa Ana HarpeBa m reTTepHbix amckob 
oSecneHMBaeT nepeAany TennoBOM SHeprMM 
AMCKaM b o6"beMe, AOCTaTOHHOM Ana 
sqticjDeKTMBHOM aKTMBai^MM reTTepHoro 
MaTepMana. 

rioMMMO ynoMaHyToro KOHKpeTHoro 
BapMaHTa ocyLi^ecTBrieHMa HacToaLnero 
M3oGpeTeHMa, npeACTaBneHHoro Ha cJdmt. 16, 
HacToaLnee M3o6peTeHMe oxBaTbiBaeT m ApyrMe 
BapMaHTbi ocymecTBrieHMa M3o6peTeHMa c 
Mcnorib30BaHMeM ceKU,MM cpoKycMpyfOLAero 
SKpaHa, noKa3aHHOM Ha qbwr. 16. B oahom t3kom 
BapMaHTe ocyu^ecTBrieHMa HacToaLnero 
n3o6peTeHM5R reTTepHbie y3nbi m ycTpoMCTBO flriiR 
HarpeBa pacnonaraHDTca Me>KAy AByMa 
ceKi^MaMM qboKycMpyioLAMX SKpaHOB, 
ycTaHaBJiMBaeMbiMM no cyTM cmmmbtpmhho, Ana 
yBeriMHeHMa KoriMHecTBa TennoBOM SHeprMM, 
OTpa>KaeMOM Ha reTTepHbiM MaTepMan. TaKOM 

"CMMMeTpMHHblM" BapM3HT MOKHO 06o6lAMTb AO 

cnynaa qbopMMpoBaHMa "Gjiokob" M3 
reTTepoHacocoB, b KOTopbix ceKi^MM 
cjDOKycMpyioLAMX 3KpaHOB pacnonaraioTca c 
o6pam©HMeM k Apyr k Apyry oGpaTHbiMM 
CTopoHaMM, npM stom reTTepHbie y3nbi m 
HarpeBaTeribHbie sneMeHTbi pa3MeLnaioTca 

Me>KAy npOTMBOnOJ10>KHblMM riML^eBblMM 

nOBepXHOCTaMM CjDOKyCMpyiOLL^MX SKpaHOB. B 

KanecTBe Apyroro BapMaHTa HecKoribKO 
reTTepHbix y3noB m ycTpoMCTB Ana HarpeBa 
MoryT yKnaAbiBaTbca LUTaGeneM b 
nepeAyK)U4©Mca nopaAKe, TaK hto 
yxnaAbiBaeMbie b LUTaGerib cjDOKycMpyioLAMe 
3KpaHbi no cyiAecTBy pacnonaraioTca HanpoTMB 
ycTpoMCTB Ana HarpeBa. TaKOM BapMaHT MoxeT 
Mcnorib30BaTbca b cnynaax orpaHMHeHHoro 
npocTpaHCTBa no ropM30HTariM m AOCTaTOHHoro 
npocTpaHCTBa no BepTMKariM. Cnei4MariMCTaM b 
AaHHOM oGriacTM acHO, hto B03MO>KHbi m ApyrMe 
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eme 6onee yAo6Hbie cxeMbi pacnonoweHMa. 

CeKL^a cjDOKycupyHDLnero 3KpaHa b 
COOTBeTCTBMH C HaCTOflLi^MM n3o6peTeHneM 
mo>k6t TaioKe ycneniHO Mcnonb30BaTbca b 
BapnaHTax ocymecTBneHMa HacToamero 
M3o6peTeHna, npeAnonarafoi±\MX 6onee 
AnMTeribHoe B03fleCiGTBMe aTMOcabepbi paconeM" 
Kaiviepbi Ha rerrepHbie y3iibi m yorpoMCTBa Ana 
HarpeBa b flonoriHeHne k Tenno3amMTHOMy 
OKpaHy, noKa3aHHOMy Ha cfwr. 2 noA HOMepoM 
214 (h, cneflOBaTeribHO, ooecneHMBaTb 6onee 

BblCOKHe 3HaHeHMfl CKOpOCTM OTKaHKH). OflMH 

TaKOM BapnaHT, oo"03HaHeHHbM I4Hc|dpom 1700, 
noKa3aH Ha cjDnr. 17. B 3tom cnynae no cyin 

"L-06pa3HblM" 3KpaH 1701, COCTOaLUMM M3 

Tennon30JinpyK)LJ4eL?i CTeHKM 1702 m 
Tennon3oriMpyfOLJ4ero nona 1703, 

npeAyciviaTpuBaeTCfl Ana rerrepHbix y3noB 1 602 
i/i 1604 n ycTpoPicTBO aha HarpeBa b bma© 
HarpeBaTena 1610, KOTopbie noABeujHBaioTcq Ha 
onopHbix GJieMeHTax 1704, 1706 m 1708 
cooTBeTCTBeHHO. CeKLjMa cjDOKycupyKDLL^ero 
3KpaHa ycTaHaBnuBaeTca TaKUM o6pa30M, hto 
OTpawaromaa noBepxHOCTb cfoKycMpyioLnero 
3KpaHa 1 602 HaxoAMTca no cymecTBy HanpoTMB 
HarpeBaTena 1610 m OTpaKaeT TennoByio 
SHepruK), n3nyHaeMyK3 HarpeBaTeneM Ha 
reTTepHbm MaTepMan reTTepHbix y3noB 1 602 n 
1604. OAHaKO CTeHKa L-o6pa3Horo SKpaHa 1702 
npenflTCTByeT cymecTBeHHOM nepeAane Tenna 
ocTaribHbiM 3JieMeHTaM paooneM KaMepbi m 
MoxeT ony>KHTb b KanecTBe OTpaxaTena 
TennoBOM SHeprnn, McxoAameM ot HarpeBaTena, 
b CTopoHy reTTepHbix y3noB, HaxoAamMxca Ha 
HeKOTopoM yAQ-neHMM ot cj^oKycupyjoLneM ceKi^nn 
SKpaHa 1620. B oahom BapnaHTe 
ocyuj.ecTBneHMfl HacToamero M3o6peTeHMa 
BHyTpeHHaa noBepxHOCTb CTeHKM 1 702 (to ecTb 
noBepxHOCTb ore h km, oGpameHHaa k 
HarpeBaTerifo, n reTTepHbiM y3naM) oonaAaeT no 
cymecTBy TaKOM >Ke OTpaxaTenbHOM 

CnOC06HOCTbK) 5 HTO M CjDOKyCMpyHDLUMM 3KpaH. 

Gnei^nariMCTaM b AaHHOM oonacTM noHaTHO, 
hto HacTOflmee M3o6peTeHne MO>KeT 6"biTb 
ocyuj.ecTBneHo b flpyrux BapnaHTax, 
aHanornHHbix BapnaHTy, npeflCTaBneHHOMy Ha 
cjonr. 17. HanpMMep, non L-o6pa3Horo SKpaHa 
MO>KeT 6biTb onymeH, TaK hto ooraeTca TOJibKO 
CTeHKa 1702. Kpoivie Toro, MoryT 
npeAyciviaTpuBaTbcn APyrwe onopHbie sneMeHTbi 
Ana reTTepHbix y3noB m/mjim HarpeBaTerib, 
OTJiMHaioLL^Meca ot KOHCTpyKi^nn KpenneHMa K 
CTeHKe 1702. B oahom bo3MO>khom BapnaHTe 
ocyu^ecTBneHMfl HacToamero n3o6peTeHna 
0OKycnpyK)Lnni?i 3KpaH 1620 mokot KpenMTbca 
ko btopom Tennon3onnpyK)LJ4eM CTeHKe, KOTopaa 
no cyTH TO>KAecTBeHHa CTeHKe 1702, ho 
ycTaHaBJiMBaeTcs HanpoTMB nocneAHew c i^enbfo 
nonyneHMa SKpaHa "U-o6pa3HOM cfcopMbi". B 
ApyroM anbTepHaTMBHOM BapnaHTe 
ocyLU,ecTBneHna HacToamero M3o6peTeHna 
TennoM30JinpyK)Lnaa CTeHKa 1702 Mcnonb3yeTca 
6e3 ceKi^MM cf)OKycnpyK)LL|ero 3KpaHa 1612 Ana 
npeAOTBpameHwa SHannTeribHoro HarpeBa 
paooneM KaMepbi 3a npeAenaMU reTTepHoro 
Hacoca HarpeBaTeneM 1610. Eu^e b oahom 
anbTepHaTMBHOM BapMaHTe ocyLnecTBneHMa 
HacToamero M3o6peTeHMa HarpeBaTenb 1610 
CHa6>KeH OTpaxaHDLi^MM noKpbiTMeM Ana 
HanpaBneHna TennoBoro M3nyneHna ot 
ynoMaHyToro HarpeBaTena Ha reTTepHbiM 
MaTepMan. TaKOM HarpeBaTenbHbM sneMeHT 
MoxeT Mcnonb30BaTbca b BapnaHTax 
ocyu^ecTBneHMa HacToau^ero M3o6peTeHMa 6e3 
BbiiueynoMaHyToro cjDOKycMpyioLL^ero 3KpaHa 
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nocKonbKy 3a cneT OTpaxaTenbHOM 
xapaKTepucTMKM naiwn TennoByio sHeprnfo ot 
HarpeBaTena mo>kho HanpaBMTb Ha reTTepHbiM 
MaTepMan. 

TaKMM o6pa30M, OMeBMAHO, hto HacToau4ee 
M3o6peTeHMe b ochobhom MMeeT OTHOiueHMe k 
ooopyAOBaHMK) \a MeTOAaM o6ecneneHMa 
BbicoKoro BaKyyMa. C noMombto MeTOAa m 
ooopyAOBaHMa cornacHO HacToaLU,eMy 
BbiiueonMcaHHOMy M3o6peTeHMfo mo>kho 6onee 

3Cj3C|3eKTMBHO, HeM paHee, KaK C SKOHOMMHeCKOM, 

TaK m TexHMHecKOM tohkm 3peHMa, o6ecneHMBaTb 
bhcokmm BaKyyM ypoBHeM, Heo6xoAHMbix Ana 
pa6oHMX KaMep b nonynpoBOAHMKOBOM 

npOMblLUneHHOCTM. 

XoTa HacToau^ee M3o6peTeHne onMCbiBaeTca 
Ha ocHOBe ccbinoK Ha KOHKpeTHbie npMMepbi m 
BapMaHTbi ocyu^ecTBneHMa HacToau^ero 
M3o6peTeHMa, cnei^ManMCTaM b ashhom oSnacTM 
noHaTHO, hto mo>kho npn^emyTb k 
anbTepHaTMBHbiM BapMaHTaM ocyLnecTBneHkia 
HacToai^ero M3o6peTeHMa, He OTCTynaa ot cym 
n Ayxa HacToamero M3o6peTeHMa. nosTOMy 
oroBapMBaeTca, hto nocneAyroLi^Me 3aaBKM 
cneAyeT MHTepnpeTMpoBaTb b CBeTe mctmhhoto 
Ayxa m cyTM HacTOflu^ero n3o6peTeHMfl. 

cDopiwyna M3o6peTeHM5q: 

1 . rerrepoHacoc, BKnraHaHDU^MM Kopnyc, 
o6pa3ytoLAMM KaMepy Hacoca c pa3MemeHHbiMM 
b HeM reTTepHbiM sneMeHTOM m ycTpoMCTBOM 
Ana HarpeBa, npMHeM reTTepHbiM 3neMeHT 
ycTaHOBneH b Kopnyce Ha onopHOM 3neMeHTe, 
OTnMHaK)U4MMca TeM, hto reTTepHbiM 3neMeHT 
BbinonHeH b BMAe MHO>KecTBa cnnoiuHbix 
reTTepHbix sneivieHTOB M3 nopucToro cneneHHoro 
reTTepHoro MaTepMana, b k3>kaom M3 KOTopbix 
BbinonHeHO CKB03Hoe OTBepcTMe, m onopHbiM 
sneMeHT BbinonHeH HeTennoM3onMpytoL4MM m 
pa3MemeH b CKB03Hbix OTBepcTMax reTTepHbix 

SneMeHTOB C B03MO>KHOCTbK) TepMOKOHTaKTa. 

2. TeTTepoHacoc no n.1, oTnuHafOLnnwc^ TeM, 
hto Ka>KAbiM reTTepHbiM sneMeHT reTTepoHacoca 
CHaoweH BTynKOM, BCTaBneHHoPi b 
BbiujeynoMaHyToe CKB03Hoe OTBepcTMe, npMHeM 
nepe3 OTBepcTMe k3>kaom M3 BbiineynoMaHyTbix 
BTynoK nponycKaeTca BbiiueynoMaHyTbiM 
onopHbiM sneMeHT. 

3. TeTTepoHacoc no n.2, OTnunaioLAMMC^ TeM, 
hto ynoMaHyTbiM onopHbiM sneMeHT MMeeT 
Tpy6naTyto KOHCTpyKLjMio, TorAa KaK OTBepcTMa b 
BbiLueynoMaHyTbix BTynKax aBnaioTca 

!4MnMHAPHHeCKMMM. 

4. TeTTepoHacoc no n.3, OTnuHaroiAnwc^ TeM, 
hto TaioKe npeflycMaTpuBaioTCfl npoMexyTOHHbie 
Konbi_\a, BXOAamMe b koht3kt c ynoMaHyTbiM 
onopHbiM sneMeHTOM m pa3MeLU,aeMbie Me>KAy 
coceAHMMM reTTepHbiMM oneMeHTaMM. 

5. TeTTepoHacoc no n.4, OTnuHaraLUHMC^ TeM, 
hto ynoMaHyToe npoMe>KyTOHHoe Konbi^o 
BbinonHeHO 3ai4eno c ynoM^HyTOM BTyn kom. 

6. TeTTepoHacoc no n.5, OTnunaioLUHMC^ TeM, 
hto ynoMaHyTaa BTynKa m npoMe>xyTOHHoe 
Konbi^o BbinonHeHbi M3 MaTepMana, no 
npewMymecTBy cocTOJimero M3 TMTaHa. 

7. TeTTepoHacoc no n.2, OTnMHaK)L4MMCfl TeM, 
hto ycTpoPicTBO Ana HarpeBa o6"beAMHeHO c 
onopHbiM sneMeHTOM m BbinonHeHO c 
B03MO>KHOCTbHD HarpeBa reTTepHoro sneMeHTa 
AO TeMnepaTypbi pereHepai4MM. 

8. reTTepoHacoc no n.2, OTnuHaioLnnwc^ TeM, 
hto BbiiueynoMaHyTbiM reTTepHbiM MaTepMan 
cooTBeTCTByeT cocTaBy 82% Zr, 14,8 V m 3,2 
Fe no Becy m MMeeT TeMnepaTypy pereHepai^MM 
npuMepHO CBbinie 400°C. 

9. TeTTepoHacoc no n.2, OTnuHaioLuniic^ TeM, 
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hto BbiiueynoMflHyTbin rerrepHbiH MaTepnan 
cooTBBTCTByeT cocTaBy 84% Zr m 16% Al no 
Becy m niweeT TeMnepaTypy pereHepai^nn 
npniviepHO CBbiLue 600°C. 

10. TerrepoHacoc no n.2, OTn una iolam flea 
TeM, hto BbiLueynoMflHyTbiM rerrepHbiM 
MaTepnan cooTBeTCTByeT cocTaBy 17% 
yrnepoAa n 83% i^upKOHMfl no Becy. 

11. TerrepoHacoc no n.2, OTn\A^a\ciny\\AC9\ 
TeM, hto BbiLueynoMflHyTbiM rerrepHbiPi 
MaTepnan cooTBeTCTByeT cocTaBy 10% 
Monn6fleHa, 80% TMTaHa n 10% ruAPHAa TUTaHa 
no Becy. 

12. TeTTepoHacoc, BKmoHaHDinnM Kopnyc, 
o6pa3yfOL4MM KaMepy Hacoca c pasMeujeHHbiMH 
b HeM reTTepHbiM aneMeHTOM m ycTpoficTBOM 
Ann HarpeBa, npwneM rerrepHbiM aneMeHT 
ycTaHOBneH b Kopnyce Ha onopHOM aneMeHTe, 
OTJIMHaHDLL^MMC?! TeM, hto reTTepHbm aneMeHT 
BbinoriHeH b BUfle MHO>KecTBa reTTepHbix 

SrieMeHTOB CO CKB03HblMM OTBepCTHflMH B 

Ka>KAOM M3 hmx, a ycTpoMCTBO Ans HarpeBa 
pa3Mei_L^eHO b HenocpeACTBeHHoti 6\nn30CTM ot 
reTTepHbix aneMeHTOB m CHaoxeHO 
Tenno3aLHMTHbiM aKpaHOM, no KpaMHew Mepe 
nacTUHHO OKpy>KaK)LHMM reTTepHbie aneMeHTbi w 
pacnonoxeHHbiM ot nocneAHMX b 
HenocpeACTBeHHOM 6jim30ctm. 

13. TeTTepoHacoc no n.12, OTni/inaioLUHficfl 
TeM, hto b KanecTBe BbiLueynoMflHyToro 
ycTpoMCTBa fljifi HarpeBa BbiujeynoMAHyTbix 
reTTepHbix aneMeHTOB ncnonb3yeTca 
pe3MCTHBHbiM HarpeBaTeribHbiM aneMeHT. 

14. TeTTepoHacoc no n.13, OTiiiiHaio launch 
TeM, hto ycTpowcTBO nrifl HarpeBa ycTaHOBneHO 

B OTBepCTM^X reTTepHbix SJieMeHTOB c 

o6ecneneHMeM HarpeBa reTTepHbix 3neMSHTOB h 
onopHoro aneMeHTa. 

15. TeTTepoHacoc no n.12, OTnunaiOLAnCicfl 
TeM, hto b KanecTBe ycrpoCicTBa Ana HarpeBa 
Mcnorib3yeTca HarpeBaTerib paAnai^noHHoro 
Tuna. 

16. TeTTepoHacoc no n.12, OTJiMHaioLAHMCfl 
TeM, hto BbiLueynoMflHyTbie reTTepHbie 
aneMeHTbi no cymecTBy HMeioT cjDopMy AUCKa n 
ycTpowcTBO Arm HarpeBa HMeeT BbiTflHyTyio 
Tpy6naTyio KOHCTpyKLjuio . 

17. TeTTepoHacoc no n.16, OTJiMHaiOLi^MLic^ 
TeM, hto BbiiueynoMflHyTbie reTTepHbie 
aneMeHTbi npeACTaBJifltoT co6ofi nopucTbie 
cneneHHbie auckh M3 reTTepHoro MaTepnana n 
CHa6>KeHbi ueHTparibHO pacnono>KeHHoPi 
BTyriKotf, BbinoriHeHHOM He H3 reTTepHoro 
MaTepnana. 

18. TeTTepoHacoc no n.14, OTnwnaiOLAMi/icfl 
TeM, hto ycTpoMCTBO Arm HarpeBa no cyTH 
flBnaeTCfi np^MbiM no oonbLuew nacTi/i ero 
AnnHbi. 

19. TeTTepoHacoc no n.14, OTni/inaioLnntfcfl 
TeM, hto ycTpoficTBO Ana HarpeBa ABrmeTCfl 
MCKpuBneHHbiM no 6"onbLuew nacTM ero A-n^Hbi. 

20. TeTTepoHacoc no n.12, OTnnnaiomnPicfl 
TeM, hto BbiLiieynoMflHyTbiti Tenno3aLAMTHbi£i 

3KpaH ABJIfleTCfl HenOABH>KHblM. 

21. TeTTepoHacoc no n.20, OTnunaioiAnCic^ 
TeM, hto BbiLueynoMSHyTbiM HenoABH>KHbiCi 
Tenno3aii4MTHbiM aKpaH WMeeT OTpaxoioLAyto 
noBepxHOCTb, o6paLneHHyio k rerrepHbiM 
aneMeHTaM. 

22. TeTTepoHacoc no n.21, OTnunaiomHi/icfl 
TeM, hto BbiiueynoMflHyTbiM HenoABM>KHbiPi 
Tenno3aLAMTHbiM aKpaH MMeeT qbopMy 
BbiTEHyToro Kopo6a n OTKpbiT no KpaMHeti Mepe c 

OAHOM CTOpOHbl. 

23. TeTTepoHacoc no n.12, OTnuHaioiAnwca 
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TeM, hto Tenno3au4HTHbin aKpaH BbinonHeH no 
KpaMHew Mepe c oahow noABM>KHOM ceKL^Heii. 

24. TeTTepoHacoc no n.23, OTnnnaiOLAw£icfl 
TeM, hto oh CHaoxeH MexaHM3MOM npuBeAeHMfi 
Tenno3aLAMTHoro 3KpaHa b OTKpbiToe 
nono>KeHne ; ooecneHMBaiomee B03AePicTBMe 
aTMOcqbepbi KaMepbi Hacoca Ha reTTepHbie 
aneMeHTbi, n b 3aKpbiToe nono>KeHwe, 
o6ecnennBaK)LAee M3onni4Mio reTTepHbix 
sneMeHTOB ot B03Ae£icTBHfl aTMOcqoepbi 
KaMepbi. 

25. TeTTepoHacoc no n.24, OTnunaiOLAnCic^ 
TeM, hto Tenno3aLAMTHbiM 3KpaH TaioKe BKnionaeT 
BHyTpeHHfOHD OTpa>KafOLAyio noBepxHOCTb, 
o6paLAeHHyjo k reTTepHbiM aneMeHTaM. 

26. TeTTepoHacoc no n.24, OTJinnaiOLAMMCfl 
TeM, hto BbiLueynoM^HyTbiCi MexaHM3M 
npuBeAeHun b ABM>KeHne Tenno3aLAMTHoro 
SKpaHa coctout M3 rn6KoPi Tpy6KH, 
npeAHa3HaneHHOM An^ 3anoriHeHH?i ra30M m 

COeAHHeHHOM C TenJ103aU4HTHblM SKpaHOM TaKMM 

o6pa30M, hto npn 3anojiHeHMM 
BbiiueynoMfiHyTOM TpyGKM ra30M 
Tenno3aLi^MTHbiM 3KpaH nepexoA^T M3 OTKpbiToro 
nonoxeHUfi b 3aKpbiToe nono>KeHne, a npn 
BbixoAe ra3a H3 BbiiueynoMflHyTOM Tpy6KM 
Tenrio3aLAMTHbiM 3KpaH nepexoAMT M3 3aKpbiToro 
nono>KeHM5q b OTKpbiToe norio>KeHMe. 

27. TeTTepoHacoc no n.26, OTJinnaioLAMPicfl 
TeM, HTO OH BKJllOHaeT TaioKe MexaHM3M 
3y6naTOM nepeAanw, KOTopbiw CBfl3biBaeT 
Tenno3aiAMTHbiM 3KpaH m BbiLueynoMflHyTyio 
rn6Kyio Tpy6Ky n npeAHa3HaneH Arm 
npuBeAeHUfi Tenno3au4MTHoro GKpaHa b 
OTKpbiToe n 3aKpbiToe nono>KeHHiR npn 
3anojiHeHMn tm6kom Tpy6KM ra30M hum npn 
BbinycKe ra3a v\3 BbiLueynoMfiHyToCi Tpy6KM 

COOTBeTCTBeHHO. 

28. TeTTepoHacoc no n.24, OTJinnaioLAMMCfl 
TeM, HTO oh TaioKe CHa6>KeH yCTpOMCTBOM ati^ 
noAann k BbiLueynoM^HyTOMy Hacocy MHepTHoro 
ra3a, TaK hto KorAa BbiLueynoM^HyTbiM 3KpaH 
HaxoAHTca b 3aKpbiTOM nonoxeHMH, 
BbiujeynoMfiHyTbie reTTepHbie 3-neMeHTbi 
HaxoAfiTCfi noA B03AeMCTBneM nonownTenbHoro 
nepenaAa AaBJieHun ynoMAHyToro HHepTHoro 
ra3a OTHOcviTeribHO aTMOccf)epHoro AaeneHna sa 
npeAenaMM BbiLueynoM^HyToro reTTepoHacoca. 

29. TeTTepoHacoc, BiaiioHaioLAUM Kopnyc, 
o6pa3yK3LAMM KaMepy Hacoca c pa3MeLneHHbiMM 
b HeM reTTepHbiM aneMeHTOM m ycTpoCicTBOM 
A/ifl HarpeBa, npuneM reTTepHbie aneMeHT 
ycTaHOBneH b Kopnyce Ha onopHOM oneMeHTe, 
OTnuHafou^nMCjq TeM, hto reTTepHbie aneMeHT 
BbinonHeH no MeHbLuefi Mepe b BMAe OAHoro 
reTTepHoro y3na, onupaioLAerocfi Ha onopHbie 
aneMeHT \a BKmonaioLAero BTynxy c 

LjeHTpanbHblM OTBepCTHeM, M MHO>KeCTBO 

reTTepHbix oneMeHTOB, pacxoA^LAUxcfl ot BTynKH 
no cymecTBy b paAnanbHOM HanpaBneHnn, a 
onopHbiCi aneMeHT BbinonHeH 

HeTennoMsonnpyioLAUM \a pa3Meu4eH b 

OTBepCTMM BTynKM C B03MO>KHOCTbK) 

TepMOKOHTaKra c reTTepHbiMM aneMeHTaMH. 

30. TeTTepoHacoc no n.29, OTn en a 101141/1 tics 
TeM, hto b HeM TaioKe npeAycMaTpuBaeTCH 
Tenno3aLAMTHbie 3KpaH, OKpy>KaKDLAMM no 
KpaMHeM Mepe nacTUHHO, BbnueynoM^HyTbie 
reTTepHbie sneMeHTbi. 

31. TeTTepoHacoc no n.30, OTnunaiOLAMkicfl 

TeM, HTO B HeM BblLlieynOMflHyTblM 

Tenno3aLU,MTHbiM aKpaH HMeeT qbopMy 
BbiT^HyToro Kopo6a. 

32. TeTTepoHacoc no n.29, OTnunaiOLAMCic^ 
TeM, hto b HeM TaioKe npeAycMaTpuBaeTcn 



o 

CO 

00 

<£> 
00 
CO 



-15- 



W 
00 

o> 

00 

o 



aneKTpoABuraTerib Anfl BpameHMfl 
BbiLueynoMflHyToro MHO>KecTBa reTTepHbix 

SJieiVIGHTOB. 

33. rerrepoHacoc no n.32, OTnMHaioLUMMCfl 
T6M , hto BbiujeynoMflHyTbiM 3JieKTpoABnraTenb 
noflcoeflUHeH k BbiweynoMfiHyTOMy onopHOMy 
aneivieHTy. 

34. reTTepoHacoc no n.33, OTnMHaiOLUMMCfl 
TeM, hto BbiLueynoMflHyTbiPi sneKTpoABMraTenb 
CHa6>K6H MamnTHbiM MexaHH3MOM npuBOAa TaK, 
hto BbiiueynoMflHyTbiM GneKTpoflBuraTerib 
BbiBefleH 3a npeAenbi BbiweynoMflHyTOki 
KaMepbi. 

35. reTTepoHacoc, BK/iNDHatoLUMM Kopnyc c 

pa3MeLL^eHHblM B HGM reTTepHbiM 3J~ieMGHTOM n 

ycTpoPicTBOM Ana HarpeBa, npuneivi reTTepHbiM 
aneivieHT ycTaHOBJiGH b Kopnyce Ha onopHOM 
aneivieHTe, OTJinHaraLL^HMCfl TeM, hto reTTepHbiM 
sneivieHT BbinonHeH b BUfle MHOxecTBa 
reTTepHbix sneMeHTOB, Ka>KAbiM H3 KOTopbix 
MMeeT CKB03Hoe OTBepcTue, npn stom 

COeAHHeHMe OCeft 3TMX CKB03HblX OTBepCTMM 

o6pa3yeT oceBOM aneivieHT, npuneivi 
npoTHBonono>KHbie noBepxHOCTH coceAHMX 
reTTepHbix aneMeHTOB He napanneribHbi Apyr 
Apyry, a onopHbiM aneMeHT BbinoriHeH 
HeTenjion3onnpyK)LL^MM m pacnono>KeH b 

OTBepCTHflX C B03MO>KHOCTbK> TepMOKOHTaKTa C 

reTTepHbiMM sneMeHTaivin BAOJib 

BbiLueyKa3aHHoro oceBoro sneMeHTa. 

36. TeTTepoHacoc no n.35, OTnMHaiOLAMi/icfl 
TeM, hto Ka>KAbiM reTTepHbiM sneMeHT MMeeT 
noBepxHOCTb, cocTaBnafOLnyio nnocKOCTb, He 
nepneHflUKyrmpHyio BbiweynoMflHyTOMy 
oceBOMy aneMeHTy. 

37. TeTTepoHacoc no n.36, oTn^naioLUMMCfl 
TeM, hto b HeM OTBepcTUfi coceAHMX reTTepHbix 
sneMeHTOB pacnono>KeHbi no OTHOiueHMfo k 
BbiiueynoM^HyTOMy oceBOMy 3JieMeHTy noA 
npoTHBonono>KHbiMM yrnaMM. 

38. TeTTepoHacoc no n.35, OTnMHaioLAMMCfl 
TeM, hto BbiujeynoM^HyToe OTBepcTue 
nepneHAHKyn^pHO BbiiueynoMflHyToi/i ocu n 
BbiiueynoMflHyTbie noBepxHOCTM coceAHHx 
reTTepHbix aneMeHTOB HaKnoHeHbi nofl 
npoTHBonono>KHbiMM yrnaMM. 

39. GucTeMa aha TexHonornnecKoCi 
o6pa6oTKM noriynpoBOAHUKOB, coAepwaLnaa 
paoonyio KaMepy m pacnonoweHHbiM" b Hew 

"BCTpoeHHbIM" reTTepOHaCOC, BKniOHaiOLAMM 

reTTepHbifi sneMeHT, ycTaHOBneHHbiM Ha 
onopHOM sneMeHTe, n ycTpowcTBO A^fl HarpeBa, 

OTJIMHaKJLAaflCfl TeM, HTO Ka>«AblM H3 KOTOpblX 

BbinoriHeH co CKB03HbiM OTBepcTneM, a onopHbiPi 
aneMeHT pacnono>KeH b yKa3aHHbix OTBepcTwsx. 

40. CucTeMa Ana TexHonornnecKOM 
o6pa6oTKM nonynpoBOAHMKOB no n.39 s 
OTJiMHaioLnaflCfl TeM, hto b Hew ynoM^HyTbie 
reTTepHbie sneMeHTbi npeACTaBnaioT cooom 
nopucTbie cneneHHbie auckm M3 reTTepHoro 
MaTepnana. 

41. CucTeMa aha TexHonornHecKoCi 
o6pa6oTKM nonynpoBOAHMKOB no n.40, 

OTJIMHaHDLi^aflCfl TeM, HTO B Hefi 

BbiLueynoM^HyTbie reTTepHbie aneMeHTbi 

CHa6>KeHbl BTyilKOCl, BCTaBJieHHOM B OTBepCTHfl B 

reTTepHbix sneMeHTax, npuneM nepe3 Ka>KAoe 
OTBepcTue TaKOki BTyriKH nponycKaeTcn 
BbiiueynoM^HyTbiM onopHbiti sneMeHT. 

42. CucTeMa atia TexHonornHecKOM 
o6pa6oTKM nonynpoBOAHMKOB no n.41 s 

OTnHHaHDLL^HMC?l TeM, HTO B HeM 

npeAycMaTpMBaeTCfl npoMe>KyTOHHoe Konbi^o, 
BXOA^Li^ee b koht3kt c BbiLueynoMHHyTbiM 
onopHbiM aneMeHTOM, KOTopoe 
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ycTaHaBnMBaeTca Me>KAy coceAHMMM 
reTTepHbiMM sneMeHTaMM. 

43. CMCTeMa An* TexHonorMHecKOM 
o6pa6oTKM nonynpoBOAHMKOB no n.42, 
OTnMHaiomaflCfl TeM, hto b HeM ynoMAHyToe 
npoMe>KyTOHHoe Konbi^o BbinonHeHO sai^eno c 
ynoM^HyTOM BTyn kom. 

44. CMCTeMa Ann TexHonorMHecKOM 
o6pa6oTKM nonynpoBOAHMKOB no n.43, 
OTnMHaioLnaflCfl TeM, hto BbiLueynoMflHyTafi 
BTynKa n npoMe>KyTOHHoe Konbi40 BbinonHeHbi H3 
MaTepMana, no cymecTBy cocTO^Lnero M3 
TMTaHa. 

45. CMCTeMa Afifl TexHonorMHecKOM 
o6pa6oTKM nonynpoBOAHMKOB no n.39, 
OTnMHaioLnaqcfl TeM, hto ycTpoPicTBO Ana 
HarpeBa o6"beAMHeHO c onopHbiM sneMeHTOM m 
BbinonHeHO c B03MO>KHOCTbio HarpeBa 
reTTepHbix sneMeHTOB ao TeMnepaTypbi 
pereHepai4MM. 

46. CMCTeMa Ana TexHonorMHecKOM 
o6pa6oTKM nonynpoBOAHMKOB no n.39, 
oTnMHaioLAaaca TeM, hto BbiweynoMflHyTbiM 
reTTepHbiM MaTepMan cooTBeTCTByeT cocTaBy 
82% Zr, 14,8% V m 3,2 Fe no Becy m MMeeT 
TeMnepaTypy pereHepai^MM npMMepHO CBbiLue 
400°C. 

47. CMCTeMa ati?i TexHonorMHecKOM 
o6pa6oTKM nonynpoBOAHMKOB no n.39, 
OTnMHaioLiJ.aacfl TeM, hto BbiLueynoMHHyTbiM 
reTTepHbiM MaTepMan cooTBeTCTByeT cocTaBy 
84% Zr m 16% Al no Becy m MMeeT TeMnepaTypy 
pereHepai4MM npuMepHO CBbiiue 600°C. 

48. CMCTeMa Ann TexHonorMHecKOM 
o6pa6oTKM nonynpoBOAHMKOB no n.39, 
OTnMHaioLAaficjq TeM, hto BbiweynoMflHyTbiM 
reTTepHbiM MaTepMan cooTBeTCTByeT cocTaBy 
17% yrnepofla m 83% LjkipKOHkm no Becy. 

49. CMCTeMa Ana TexHonon/inecKOM 
o6pa6oTKM nonynpoBOAHMKOB no n.39, 
OTnMHaiomaflCfl TeM, hto BbinieynoMflHyTbiM 
reTTepHbiM MaTepMan cooTBeTCTByeT cocTaBy 
10% MonM6AeHa, 80% TMTaHa n 10% tmapma^ 
TMTaHa no Becy. 

50. CMCTeMa Afifl TexHonorMHecKOM 
o6pa6oTKM nonynpoBOAHMKOB no n.39, 
OTnMHaioLAaflCfl TeM, hto b HeM TaioKe 
npeAycMaTpMBaeTC5R Tenno3amMTHbiM 3KpaH, 
OKpy>Kaiou^MM , no KpaMHeM Mepe nacTMHHO, 
BbimeynoMfiHyTbie reTTepHbie sneMeHTbi. 

51 . CMCTeMa Ana TexHonorMHecKOM 
o6pa6oTKM nonynpoBOAHMKOB no n.50, 
OTnMHaioLnaficfl TeM, hto BbiLueynoMflHyTbiM 
3KpaH npeACTaBnaeT co6om HenoABM>KHbiM 3KpaH 
b cjDopMe BbiTflHyToro Kopo6a, OTKpbiToro no 
KpaMHew Mepe c oahom CTopoHbi. 

52. Cnoco6 TexHonorMHecKOM o6pa6oTKM 
noAno^KM, BKnhOHahOLU,MM pasMeu^eHMe 
noAno>KKM b pa6onyKD KaMepy, BKntonaioLmyio 
"BCTpoeHHbiM" reTTepoHacoc, repMeTM3ai4MK) 
KaMepbi m o6pa6oTKy noAno>KKM b pa6oneM 
KaMepe b npoi4ecce otk3hkm pa^oneM KaMepbi 
npM noMOL^M "BCTpoeHHoro" reTTepoHacoca, 
OTnMHaiOLi^MMca TeM, hto Ana o6pa6oTKM 
noAno>KKM Mcnonb3yioT reTTepoHacoc co 
MHO>KecTBOM reTTepHbix aneMeHTOB, nponycKHa^ 
cnoco^HOCTb KOToporo npeBbiiuaeT 75% 
nponycKHOM cnoco6HOCTM pa6oneM KaMepbi. 

53. Cnoco6 TexHonorMHecKOM o6pa6oTKM 
noAnoKKM no n.52, OTnMHaiOLL\MMC?i TeM, hto 
nepeA o6pa6oTKOM noflno>KKM b pa6oneM KaMepe 
reTTepoHacoc TennoM3onMpyioT ot BHyTpeHHeM 
noBepxHocTM pa6oneM KaMepbi m HarpeBaiOT 
BHyTpeHHioio nacTb KaMepbi ao TeMnepaTypbi, 
o6ecneHMBaioLi4eLi scj^qbeKTMBHoe 
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o6e3ra>KHBaHMe KaMepbl nporpeBOM. 

54. Cnoco6 TexHonornHecKOM o6pa6oTKn 
noAno>KKH no n.52, OTJiHHaiOLUHHcn TeM, hto 
nepefl o6pa6oTKOM noflno>KKM b pa6oHefi Kaiviepe 
reTTepoHacoc Tennon3onnpyioT ot BHyTpeHHefi 
noBepxHOCTM paooHefi KaMepbl n HarpeBaioT 
reTTepHbie sneMeHTbi ao TeiunepaTypbi, 
ooecneHM Barmen 3cj3cjDGKTi/iBHyfo pereHepaLjfiHO 

copeu.MOHHOM CnOCOSHOCTM BblLlieynOMflHyTblX 
reTTepHbix sneivieHTOB. 

55. rioAno>KKa, BbinonHneMan c noMombfo 
cnocooa no n.52. 

56. Cnoco6 OTKaHKM KaMepbl, BKiiKDHaKDiUMCi 
pa3Me^eHne noAno>KKH b paoonyio KaMepy, 
BKmonaioLLryKD "BCTpoeHHbiPi" reTTepoHacoc c 
ycTpowcTBOM Ann HarpeBa, repMeTM3ai_jnio 

KaMepbl 3aLL^MTbl OT B03fleMCTBHfl BHeLUHePl 

aTMOcqbepbi n o6pa6oTKy noAno>KKM b paooHew 
Kaiviepe npn noMou^n "BCTpoeHHoro" 
reTTepoHacoca, OTJikiHaiomHMCfl TeM, hto 
OTKaHKa BbiweynoMnHyTofi KaMepbl flo nepBoro 
3HaneHMfl AasneHHn npoi/i3BOAHTcn c noMom,bfo 
nepBoro Hacoca; OTKaHKa BbiiueynoMnHyTow 
Kaiviepbi ocyLnecTBrmeTCfl c noMOLUbto 
"BCTpoeHHoro" rerrepo Hacoca, cocTomnero W3 
MHOKecTBa cnnoLUHbix nopucTbix renepHbix 
sneivieHTOB, onopofi Ana KOTopbix cny>Ki/iT 
ycTpoPicTBO Ana HarpeBa, npuneivi nponycKHan 
cnoco6HOCTb BbiiueynoMfiHyToro "BCTpoeHHoro" 
reTTepoHacoca cooTBeTCTByeT 3HaneHMfo CBbinie 
75% o6"beMa, noAnewamero OTKaHKe. 

57. CnocoS OTKaHKM Kaiviepbi no n.56 s 
OTJlWHaKDIUHMCfl TeM, hto ncnonb3yioTcn B 
KanecTBe BbiujeynoMnHyTbix reTTepHbix 
sneMeHTOB, KaK npaBM.no, reTTepHbie auckm c 
L^eHTpanbHbiMH OTBepcTi/mMH, nepe3 KOTopbie 
nponycKaeTcn BbiweynaMnHyToe ycTpoficTBO 
Ann HarpeBa. 

58. CnocoS otk3hkm KaMepbl no n.57, 

OTJIMHaHDLL^HMCfl TeM, HTO HCnOJlb3yK)TCn 

BbiLueynoM^HyTbie reTTepHbie sneMeHTbi co 
BTyn koCi, Bxop,n[i\e\A b koht3kt c 
BbiLueynoM^HyTbiM ycTpoficTBOM flJiH HarpeBa. 

59. reTTepoHacoc, BKJihDHaHDLL^MM Kopnyc, 
o6pa3yfOL4nPi KaMepy Hacoca c pa3MemeHHbiMH 
b HeM reTTepHbiM sneMeHTOM m ycTpoficTBOM 
Ann HarpeBa, npi/ineM rerrepHbiPi sneMeHT 
ycTaHOBJieH b Kopnyce Ha onopHOM sneMeHTe, 

OTJIMHaiOLL^HMCn TeM, HTO reTTepHbm SJieMeHT 

coctout H3 MHO>KecTBa cnnoLUHbix nopucTbix 
reTTepHbix sneMeHTOB, BbinoxiHeHHbix M3 
nopucToro cneneHHoro MaTepnana, ycTpoficTBO 
Ann HarpeBa ycTaHOBneHO b HenocpeACTBeHHOki 
6nn30CTM ot reTTepHbix sneMeHTOB Ann nx 
HarpeBa, npuneM reTTepHbie aneMeHTbi n 
ycTpoPicTBO Ann HarpeBa, no KpaPiHeM Mepe 
nacTMHHO, 3KpaHnpyraTcn Tenno3ainwTHbiM 
SKpaHOM, npn 3tom CTeHKH BbiiueynoMnHyToro 
SKpaHa pacnonaraioTcn b HenocpeACTBeHHoPi 
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6jim30ctm k reTTepHbiM 3fieMeHTaM m ycTpoficTBy 
Ann HarpeBa, m reTTepoHacoc o6naAaeT no 
KpafiHew Mepe 75% nponycKHofi cnocooHOCTbio 
no OTHOweHHio k npn6nn>KeHHOMy 
OTKannBaeMOMy o6"beMy. 

60. reTTepoHacoc no n.59, OTJii/HaioLUMPicn 
TeM, hto b KanecTBe ycTpoMCTBa Ann HarpeBa 
ncnorib3yeTcn pe3MCTHBHbifi HarpeBaTenbHbii/i 
sneMeHT. 

61. reTTepoHacoc no n.60, OTJinnaioLUMMcn 
TeM, HTO B HeM Ka>KAblfi M3 BbiLueynoMnHyTbix 
reTTepHbix oneMeHTOB BbinoriHeH co CKB03HbiM 
OTBepcTneM m nepe3 Ka>KAoe us ynoMnHyTbix 
OTBepcTMM nponycKaeTcn BbinieynoMnHyTbiCi 
pe3HCTHBHbiCi HarpeBaTenbHbiM sneMeHT, 
nBJintoLi^MCicn BMecTe c TeM onopHbiM 
sneMeHTOM. 

62. reTTepoHacoc no n.59, OTJinnaioLUMMcn 
TeM, hto b HeM b KanecTBe ycTpowcTBa Ann 
HarpeBa ncnorib3yeTcn HarpeBaTerib 
paflnai4HOHHoro Tuna. 

63. reTTepoHacoc, BKnfOHaioLMUM Kopnyc, 
oepasyKJi^nPi KaMepy Hacoca c pa3MemeHHbiMM 
b HeM reTTepHbiM aneMeHTOM n ycTpowcTBOM 
Ann HarpeBa, npuneM reTTepHbiPi 3neMeHT 
ycTaHOBJieH b Kopnyce Ha onopHOM sneMeHTe, 
OTnnHafOL4MMcn TeM, hto reTTepHbie sneMeHT 
coctout H3 MHO>KecTBa cnnoLUHbix nopucTbix 
reTTepHbix sneMeHTOB M3 nopucToro cneneHHoro 
reTTepHoro MaTepwana, ycTpoMCTBO Ann 
HarpeBa ycTaHOBneHO b HenocpeACTBeHHOM 
6jim30ctm k BbiLueynoMnHyTbiM reTTepHbiM 
sneMeHTaM Ann o6ecneneHnn nx HarpeBa n k 
cjDOKycupyfOLneMy 3KpaHy, OTpaxaiomeMy 
TennoByto 3Heprnfo, nsnynaeMyio ycTpoticTBOM 
Ann HarpeBa Ha reTTepHbie sneMeHTbi, npw stom 
reTTepoHacoc o6naAaeT no KpaPiHeM Mepe 75% 
nponycKHofi cnocoSHOCTbto no OTHOLueHHio k 
npn6riM>KeHHOMy 3HaneHnio OTKannBaeMoro 
o&beMa. 

64. reTTepoHacoc no n.63, OTJiMHaioLUMkicn 
TeM, hto BbiiueynoMnHyTbie reTTepHbie 
sneMeHTbi n ycTpoCicTBO Ann HarpeBa KpennTcn 
k Tennon30JinpytoLL^eM CTeHKe. 

65. reTTepoHacoc no n.64, OTJinnaiOLUMPicn 
TeM, HTO CjDOKyCMpyiOLJ^HM 3KpaH MMeeT 
L-o6pa3Hyio cjDopMy n BbirueynoMnHyTan 
TennoM3onnpyioLnan CTeHKa nBJineTcn nacTbio 
cjDOKycMpyio Libera SKpaHa. 

66. reTTepoHacoc no n.64, otji mh a io mutton 
TeM, hto noBepxHOCTb Tennon30JinpyioLneM 
CTeHKn , o6paLL4eHHan k ycTpoMCTBy flnn HarpeBa, 
nBJineTcn TenriooTpa^aKDi^ePi, TaK hto TennoBan 
SHeprun, McxoAnu^an ot ycTpoPicTBa Ann 
HarpeBa, OTpa>KaeTcn ot TennooTpa>KaHDLneM 
CTeHKM Ha reTTepHbie sneMeHTbi. 

ripnopnTeT no nyHKTaM: 

02.12.94 - no nn.1 - 62; 

01 .09.95 - no nn.63 - 66. 
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